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Identifying Impact Factors on Successful Exporting of the United States Hardwood 

Industries to Mexico, Asia, and Europe 

 

Omid Parhizkar 

 

Abstract 

 

Transportation and competitiveness practices of hardwood lumber exporters and other 

firms were studied and compared to determine the most important factors associated with 

exporting hardwood products.  It was found that exporters differed significantly in their 

transportation methods, marketing activities, and production profiles from those other 

hardwood lumber firms.  They also were significantly larger than expected in their total 

production and employment. As the forest products business continues to become more 

global, an analysis of the importance of these factors can be used how firms can begin 

exporting, or increase sales in international markets. 

 

It was found that certain elements of a sawmill‟s marketing strategy are a major 

determinant to the likelihood of its being an exporter.  Results from logistic regression 

methods showed that transportation factors such as using intermodal transportation and 

inland port facilities and competitiveness factors such as species selection, marketing 

practices, and using government export assistance programs increased the probability of a 

firm‟s high involvement in international markets.   

 

Finally, data from exporting hardwood sawmills to Mexico, Europe, and Asia were 

analyzed to determine what makes successful exporting to these markets. Factors 

including export distribution methods, relationship with export distribution partner, 

competitiveness, transportation, and export assistance were analyzed. Such information 

might be useful for government agencies that wish to promote business commitment to 

sawmills throughout the United States for the following international markets. Hardwood 

sawmills should be encouraged by state officials to plan more aggressively to enter the 

Mexico market.  Efforts are needed from U.S. trade associations to better identify the 

Mexican market segments, sources of market demand, and credit opportunities for US 

sawmills.   
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CHAPTER 1. GENERAL OVERVIEW OF THE RESEARCH 

 

Introduction 

 

Why U.S. hardwood manufacturers decide to export is an important question. Lumber 

export levels are about 10% of the total hardwood lumber produced. Increased production 

of hardwood lumber due to access to expanded export markets will greatly benefit many 

areas in the Appalachian regions. This study will determine important factors on export 

success for Appalachian sawmills to Mexico, Asia, and Europe. 

  

Exports of wood products to Mexico are increasing as tariffs are reduced. The positive 

impacts from North American Free Trade Agreement (NAFTA), associated with 

additional demand of housing growth in Mexico, have caused an increase in U.S. exports 

of hardwood logs and lumber, framing lumber, and hardwood chips.  

 

Mexico considers as the third largest hardwood lumber exporting market for United 

States in 2005. Important factors such as NAFTA, geography, and low-cost labor make 

Mexico an attractive market for U.S products. In order to grow this market and remain 

competitive, better distribution is required. Mexico is an attractive market because of its 

location and low-cost labor. Foreign investment in Mexico is increasing. Mexico is 

placed in the top ten countries in the world as attractive investment (FFPD 2006). The 

passage of the NAFTA helped to increase the attractiveness of direct investment and/or 

trade with Mexico (Gordon and Williams 2002). 

 

This study will determine and measure the impact of important business factors that lead 

to U.S. hardwood lumber export success in Mexico. Learning more about how to enter 

and sustain the Asia and Europe market should help indicate how Appalachian hardwood 

sawmills could be more successful at exporting to Mexico. 

 

Only limited information is available concerning factors that affect export activity in the 

Appalachian hardwood lumber industry. Miller et al. (2005) indicate transportation 

barriers for the hardwood sawmills in the region. Ringe et al. (1987) discuss disincentives 
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to for hardwood lumber producers in Kentucky. Hammett et al. (1991) discussed the 

characteristics of exporting and nonexporting hardwood lumber manufacturers in seven 

southern Appalachian states and the relationship between these characteristics and export 

behavior.  

 

Ifju and Bush (1993) examined the relationship between factors that affect export activity 

and the level of international involvement beyond the exporter/nonexporter hardwood 

sawmills. While useful, none of past decade studies examined U.S. hardwood exporting 

manufacturer‟s characteristics to exporters and nonexporters for international trade. 

 

Also as the number of firms participating in export activities increases, their tendency to 

select proper sales channels increase. For them, time is money, and rapid market entry, 

and penetration processes are needed for global success (Gabrielsson et al. 2002). This is 

important because inappropriate channel selections are difficult to change and have a 

long-term impact on company performance. 

 

Distribution channel management is a key concern within international business (Rosson 

1982). Greatest potential for achieving a competitive advantage now lies in distribution 

among the 4 P‟s (Pelton et al. 2002).  

 

One of the main successful characteristics for exporters is having a proper channel 

strategy for international markets. Many studies have recognized the growing importance 

of distribution as a key strategic variable in marketing management (Arnold 1996; Chan 

1992; Gabrielsson et al. 2002; Matear et al. 2000; Stock et al. 1982). The significance of 

channel strategy for export distribution reflects the crucial role of exports for U.S. 

hardwood lumber industries that cannot rely upon the domestic market to survive. 

 

Once a firm decides to explore export markets in Mexico, one of the key issues to be 

resolved is the entry decision. Should the firm go ahead and export directly, or export 

through intermediaries? With growth and expansion of the market, how can the mill get 

the best possible export performance?  
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What makes this study unique and different than other studies is that no other social 

scientists have considered the range of elements that is important for U.S.-Mexico trade. 

There is no information available on the selection of exporting distribution channel for 

hardwood industries to Mexico. This is important since foreign investment in Mexico is 

increasing. After NAFTA, Mexico is placed in the top ten countries in the world as 

attractive investment (Gordon and Williams 2002).  

 

Literature Review 

International Marketing 

Globalization of world markets has affected in increasing demand for international 

marketing awareness (Shoham and Kropp 1998). Globalization has been a slow process 

for most companies and is a direct result of getting experience of other countries step-by-

step. However, during the last two decades, international activities from companies have 

developed more on a contingency basis. The need to take advantage of different market 

opportunities and to serve customers in the global market environment has affected the 

international market behavior. Therefore, introducing products quicker on different 

international markets are very necessary in the competitive global environment. In other 

environments it has been of importance to acquire companies to be able to build up a 

market position in the local market (Rundh 2003).  

 

Commitment to international market development meant that a company will allocate 

adequate resources and management time. International marketing is the process of 

focusing the resources and objectives of a company on global marketing opportunities. 

The marketing concept requires meeting customer needs better than competitors. The 

basic goal of marketing is therefore to develop a competitive advantage and to create 

customer value by maintaining focus on its key customer groups. Due to the changing 

market environment, it is necessary to adjust the marketing strategy accordingly. 

Customers choose suppliers which offer the best value. If a company does not have a 

competitive advantage it will lose market share or have to cut prices to retain the market 

share. Strategic market planning is concerned with adapting the organization to a 
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changing environment. Organizations succeed when they meet the need of customers 

more effectively than competitors.  

 

The actual marketing strategy usually includes the following dimensions (Rundh 2003): 

 The product or service market where the company compete; 

 The level of investment to maintain or grow the business; 

 The product line, positioning, pricing and distribution strategies; and  

 Assets or skills to provide a sustainable competitive advantage 

A nationwide survey of US exporting firms showed that exporters that are committed to 

international business tend to sell directly to final end users, operate their own export 

department, and charge higher prices for products exported than for sales in the domestic 

market. Therefore, such exporters perform better financially (Koh 1991). 

The US trade deficit brings to question the effectiveness of international marketing 

strategies of US companies, improving their performance in their international marketing 

efforts, and knowing when to globalize or localize export practices (Wills et al. 1991). 

Export Market Entry Strategy 

The export market entry strategies are usually grouped into the following categories: 

indirect exporting, direct exporting, and direct foreign investment. Entry into new export 

markets involves: 1. finding trading partners, 2. viewing the list of potential trading 

partners, 3. choosing the best candidate from the list, 4. finding distributor, and 5. 

motivating the distributor. The first step for a company in developing an export strategy 

is to determine its readiness for exporting (Anonymous 1991).  

 

Companies usually adopt strategy for market entry from the choice of partner, product 

range, level of marketing expenditure allocated to sales force or advertising and 

promotion, or any other element of the marketing mix. The easiest strategy options at 

market entry as the basis for partner selection or product positioning is most desired for 

companies (Arnold 2004).  
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The U.S. Commerce Department can help US companies identify their strengths and 

weaknesses in a systematic and objective way by the Export Qualifier Program. An 

analysis of a company‟s export readiness and recommendations for follow-up action 

could be provided through this program, from local district office of the Commerce 

Department‟s US and Foreign Commercial Service (US&FCS). To plan a successful 

strategy, the company needs to learn about its target market and the customers in it such 

as: their needs, trends, segments, differences, and expectations (Anonymous 1991). 

Forest Products Exporting 

Many studies have identified factors that affect export activity in a variety of industries. 

However, the results of these studies may not transfer to the hardwood lumber industry. It 

is stated that companies from different industries face distinct environments that require 

unique kinds of information to guide their export decisions (Wood and Goolsby 1987). 

Another study indicated that factors involved in export activity in one industry may not 

have the same effect in another (Kedia and Chokar 1986). 

 

Exporting can offer several advantages for small hardwood products companies. These 

advantages include the potential for increased profit, market expansion, and economic 

stability resulting from diversification. Small companies may recognize the potential 

advantages of exporting but do not enter the market due to perceived barriers such as 

unfamiliar procedures and market conditions, inadequate information, and complicated 

trade regulations (Gottko and McMahon 1989). 

 

Several studies of forest products industries have been conducted to determine the factors 

that indicate export success. A study of southern Appalachian forest products (Hammett 

and DeForest 1993) revealed that the keys to southern hardwood lumber exports are 

information, mill equipment, and attitudes. Sawmills in the region stated that they are not 

receiving enough market information about global market trends to be involved in foreign 

markets (Hammett 1996).  

 

Ifju and Bush (1993) studied export barriers and incentives in the eastern hardwood 

lumber industry. Nonexporting companies that had no interest in becoming exporters, 
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perceived themselves as too small to export and were satisfied with the domestic market. 

Nonexporting companies with a desire to export, stated lack of information concerning 

international markets as a barrier for export. The possibility of increased profit and 

communication with export distributors-brokers were ranked as the most important 

factors in stimulating export activity. Once a company decides to begin exporting, 

information needs become more specific and a lack of information is the major barrier to 

exporting. Information concerning markets, channels of distribution, and product 

requirements are appropriate at this point (Ifju and Bush 1993). 

 

A survey of Michigan hardwood products (Dickerson and Stevens 1998) showed that the 

primary product exported is hardwood lumber. The most active exporters have been in 

business fewer years, and are larger than less active exporters. Active exporters have 

more internationally oriented marketing scope, use a variety of sales elements, and seek 

to increase the use of multiple sales channels. These firms have higher self-rated levels of 

knowledge concerning international business elements. The results of the study of 

hardwood manufacturers in West Virginia indicated that lack of information and 

expertise were the most important impediments to exporting (Stureson et al. 1992) 

 

In a 1999 survey, exporters of wood building materials to Japan from the Pacific 

Northwest indicated that export success during the 1997 to 1998 economic recession in 

Japan was closely related to firm size, shortened distribution channels, product mix, 

having a company presence in Japan, and maintaining a close relationship with Japanese 

customers even during an economic downturn (Eastin et al. 2004). 

 

A study of hardwood lumber exporters in Kentucky indicated that firm size was not a 

significant factor in determining export success. Information on overseas markets and a 

long term commitment to foreign buyers were important to exporters (Ringe et al. 1987). 

Latin America and Mexico Trade 

Latin America has undergone profound economic change, during the last decade. Many 

countries have moved from closed, state-run protected economies toward more open 

markets, where private companies play a key role. These improvements stabilized the 
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region‟s economies and improved the business atmosphere for U.S. companies entering 

the new markets (Schexnayder 2006). The Latin American and Caribbean trades continue 

to play an important role in the U.S. trading agenda.  Close proximity, removal of trade 

barriers, and transportation factors are all encouraging signs that trade amongst the 

Americas will continue to increase (Lora 2005). 

 

Latin America is quietly become a booming market for construction exports. The 

construction and mining equipment exports to all of Latin America totaled almost $2.66 

billion last year, a 28% increase over the past five years (Schexnayder 2006). 

 

Mexico has become one of the most open economies in Latin America. The United States 

has the largest share of the Mexican import market for forest products. The U.S. has 68% 

of the import market, followed by Chile, Indonesia, Canada and Brazil (Orta 2006).  

United States accounts for forty six percent of lumber imports by volume for Mexico. 

Furniture manufacturing, handling materials industry and both the construction and 

interior decoration manufacturing sectors are the potential markets for wood products in 

Mexico (Zertuche 2006).  

 

The Mexican market for imported wood and forest products is expanding. Although 

wood imports from Asia, Canada and Brazil are growing, U.S. products continue leading 

imports to Mexico, and the market is open for that. This is due to the growth of the 

furniture and interior decoration manufacturing industry; the increasing use of wood in 

the construction industry; the growing use of wood products in the flooring industry; and 

the rapid growth of manufacturing of wood pallets for shipping and handling (Orta 2006). 

 

There are a several reasons why Mexico has great opportunities for U.S. exporters (CTR 

2003): 

 

 Mexico is now considered the second most competitive economy in Latin 

America (after Chile) and the most competitive manufacturer in Latin America.  

 

 More than 30 million people work-force capable of delivering world-class quality 

at considerably lower cost than in the advanced industrialized economies.  
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 A rapidly growing domestic market of nearly 100 million people which half of 

them are less than 20 years of age. 

 

 An open economy and a regulatory climate that favors private business. 

 

 Trade agreements with the USA such as NAFTA.  

 

NAFTA and Impact on Wood Trade with Mexico 

Mexico has traditionally been the largest market for U.S. forest product exports to Latin 

America. The volume of U.S.-Mexico trade is growing after North American Free Trade 

Agreement (NAFTA). It became effective January 1, 1994 primarily deals with the 

reduction of tariff and no tariff barriers to trade. A number of tariffs were eliminated 

when the agreement went into effect (USIT 1993). NAFTA is an important feature in the 

U.S.-Mexico bilateral relationship. NAFTA helps current and potential future exporters 

to the region make better trade decisions (Boske and Cuttino 2001; Buxbaum 2006; Corsi 

2006; Diana et al. 2007; Prestemon 1998; Rosson et al. 1997; Smith 2006; Stephen 2007; 

USDA 2002b; Zertuche 2006).  

 

The passage of the NAFTA helped to increase the attractiveness of direct investment for 

trade with Mexico (Gordon and Williams 2002). NAFTA immediately eliminated tariffs 

on 15 percent of U.S. wood product exports. Exports of wood products to Mexico 

increased as tariffs reduced. The positive impacts from NAFTA, associated with 

additional demand of housing growth in Mexico, have caused an increase in U.S. exports 

of hardwood logs and lumber, framing lumber, and hardwood chips (Bachelder 2004).  

 

The trend of hardwoods export to Mexico was very slow for few years after 

implementing the NAFTA. It was due to peso devaluation from 1993-1995 that caused a 

setback for Mexico‟s construction and domestic furniture sectors. U.S. wood product 

sales to Mexico have benefitted from the NAFTA due to reducing or eliminating tariffs 

on U.S. forest product exports to Mexico. U.S. hardwood export to Mexico has doubled 

in value since implication of NAFTA (       Figure 1).  
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       Figure 1. Hardwood lumber exports to Mexico after NAFTA ($US Millions) 

 

       Source: AHEC 2006 

 

It is important that U.S. hardwood lumber manufacturers recognize the importance of 

Mexico as the potential export market for their products.  

Wood Products Exports Market 

 

Hardwood lumber is the leading wood product commodity group exported from the 

United States. The major U.S. hardwood lumber exports markets are indicated  

(        Figure 2). 

 

 
 

        Figure 2. Major U.S. Hardwood Lumber Export Markets ($US Millions) 

        Source: AHEC 2006 
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Canada, China, Mexico, Spain, and Italy accounts for the U.S. top market for hardwood 

exports in 2006. U.S. hardwood exporters are facing stronger competition in Mexico 

(AHEC 2006a) due to: 

 

• Canada doubled exports to Mexico in 2004 

• Peru, Bolivia and Brazil are exporting tropical lumber 

• More choices than 5 years ago 

• Promotion programs similar to AHEC in smaller scale from other countries 

 

The major U.S. softwood lumber exports markets are indicated (           Figure 3). 

 

           Figure 3. Major U.S. Softwood Lumber Export Market ($US Millions) 

 

           Source: AHEC 2006 

 

Canada, Mexico, Japan, Spain, and Dominican Republic accounts for the U.S. top market 

for softwood exports in 2006. 

 

 

 

0 20 40 60 80 100 120

CANADA

MEXICO

JAPAN

SPAIN

DOMINICAN 
REPUBLIC

millions of $US

Major U.S. Softwood Lumber Export Market

2006

2005

2004



 

11 

 

International Distribution Channels 

 

 ‘‘If farms and factories are the heart of industrial America, distribution networks are its 

circulatory system’’(Corey et al. 1989). This statement shows the importance of 

distribution to the industrial sector. The key factors of distribution are order processing, 

transportation, warehousing, inventory management, and customer service. U.S. 

companies spent more than $1 trillion on transportation and warehousing in 2005 

(Blanchard 2006). The basic nature of physical distribution has remained the same, even 

though systems of distribution and logistics have changed significantly over years (Kotler 

and Armstrong 1991).  

 

Distribution involves in many tasks such as the movement, storage, handling of goods, 

and control of the flow of production materials and finished goods from the origin to 

destination. The time and quality of shipping in the channel will influence the success of 

the firm in the global market (Michman and Sibley 1980).  

 

International distribution channels are typically more complex than those found in 

domestic markets. The complexity considers area such as more channel members 

between the producer and the consumer in international business and more direct 

relationships with international suppliers. As the channel lengthens and number of 

intermediaries increases, distribution and logistics become more complex, and the 

selection of distribution intermediaries within the destination country requires more 

careful consideration (Matear et al. 2000).  

 

As the companies become highly internationalized, the motivation of channel partners 

needs to be addressed from an international perspective. Some crucial factors include: 1. 

adequacy of margins, 2. territorial protection, 3. advertising support, 4. financial 

assistance, 5. sales and service training, 6. business advice, 7. market research, and 8. 

missionary selling (Rosenbloom 1990). 

 

International distribution channels in terms of the coordination processes that govern the 

relationship between export manufacturers and their foreign-based distributors were 
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examined. Although marketplace affects this relationship but it was found that 

manufacturers can enhance performance by relying on certain non-market forms of 

governance - control and flexibility - to manage their overseas channel better (Gilliland 

and Bello 1997).  

 

A gap in the international distribution channel by examining the relational governance 

issues between the domestic manufacturer and his foreign distributor were studied (Roath 

2000). Relational governance strategy refers to the activities the manufacturer employs to 

manage the relationship with an independent partner. It was found that the manufacturer 

involved in international distribution activity, emphasizes different dimensions of 

relational governance to help influence its ability to performance in the foreign market. 

 

Research revealed the strategic importance of market information usage in distribution 

control and market positioning. It was sought that the distribution decision making is a 

direct results of market information such as new information technologies, which 

enhance the efficiency and effectiveness of marketing programs (Richey and Myers 

2001).  

 

The development from single (direct or indirect) to multiple (dual or hybrid) sales 

channel strategies for international expansion as a means of compensating for constantly 

decreasing unit prices and margins in the personal computer (PC) industry operation in 

the European Union market are examined (Gabrielsson et al. 2002). It was found that 

indirect exporting uses indirect sales channels, whereas their own exporting uses direct 

sales channels.  

 

US manufacturers interested in marketing their products overseas, they must first 

determine the distribution system or network that meets international markets‟ 

requirements. International distribution channels could be affected by both 

uncontrollable, i.e., political, legal, economic, competitive, technological, geographic, 

social, or cultural elements and controllable, i.e., strategic or managerial (Stock et al. 

1982).  



 

13 

 

Globalization offers U.S. manufacturers and agents an excellent opportunity for profit. 

Global trade and international business will be enhanced and more profitable by 

considering factors such as: 1. technology and capital, 2. communication and 

transportation, 3. marketing and distribution, 4. uniform international laws, 5. relaxed 

trade borders, 6. labor force sophistication, 7. product, warranty, and environmental 

liability, 8. tax incentives, 9. immigration entitlements, 10. export licensing, 11. fair 

practices, and 12. enforceable international „„Sales Agency Agreements‟‟(Greenwald 

1989). 

 

There are several export programs available for small and midsize businesses going into 

global market. A number of export service companies exist offering a broad range of 

marketing help for U.S. such as: 1. brokers and agents, 2. export management companies 

(EMC), and 3. export trading companies (ETC). Foreign agents and foreign distributors 

offer overseas marketing help (Barrett 1990). 

 

Foreign sales offer excellent new market opportunities for companies. A network of 

independent foreign firms to handle the crucial marketing and servicing activities is 

required for companies entering international markets. There are 3 types of foreign sales 

representation: (1) Sales agents, who act as an extension of the firm, negotiate sales order 

terms and conditions, delivery promises, and warranty settlements. Procurement practices 

in some parts of the world may require this kind of arrangement, but smaller US firms 

find sales agents unnecessary. (2) Distributors, who offer the advantages of on-site 

inventory and a service department. Disadvantages are loss of price control, and scarce 

capital. (3) Sales representatives, provide a local presence, knowledge of the market, and 

market coverage (Doubet 1986). 

 

A foreign distributor and agent network are essential keys for a successful export 

program (Damon 1984). There are always difficulties in establishing an effective 

profitable foreign distribution system. The types of foreign marketing forces are: 1. direct 

sales establishment, 2. licensing, and 3. distribution via an independent foreign distributor 
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or agent (Berlew 1984). Agents will filter out the companies that cannot provide the 

service, quality, and competitive pricing (Fraley 1991). 

 

The National Trade Data Bank (NTDB), developed by the US Department of 

Commerce‟s Office of Business Analysis, provides a comprehensive „How To Guide‟ for 

new exporters and is a source of specific product and regional information to target new 

markets (Powell 1992). Trust is what that builds the bonds between agents and 

manufacturers so that both can grow (Gibbons 1993). 

 

Having the right information is essential to the success of a company‟s exporting efforts. 

Proper data must be located on such subjects as the target country‟s political climate and 

social and religious customs, but lack of time and lack of knowledge concerning sources 

for such information prevent exporters from gaining the proper insight. Brokers can solve 

this problem and provide essential information to assure success of the exporters (Sawyer 

1982). 

 

Distribution Channel Strategy 

Distribution systems are organized into channels. Channels strategy is an element of the 

marketing mix. Marketing mix works as a coordinated system to be effective to 

accomplish the goals of the firm, and each of the marketing elements. therefore, decisions 

on the other marketing elements will influence the decisions on the channel strategies for 

trade (Michman and Sibley 1980). There are an organized set of institutions within 

channels whose target is to move goods from origin to destination which are known as 

intermediaries or middlemen. They are divided into two popular groups. These are 

Agents and Merchants. Agents typically do not take title to the goods they sale but 

merchants usually do take title to the products they sell (Smith and Olah 2000). A number 

of alternative channels of distribution are (1) agents (who acts on behalf of the producer) 

including brokers and manufacturer‟s representative, (2) merchants including reload 

centers, lumber trading companies/office wholesaler, wholesaler/distribution yard, 

industrial distributor, and jobber.  
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They serve a number of functions that it would be hard for the individual firm to handle 

it; some of these functions are listed below:  

 Arrange transportation  

 Establish contracts and delivery 

 Maintain contact with buyer  

 Negotiate price and delivery  

 Provide credit/collection  

 Provide inventory/storage 

 Service product and provide other services 

 Transfer title  

It is tough for sawmills to be an expert in all these different markets. Eventually, they will 

need to move on their way to the final consumer through these channels (Smith and Olah 

2000).  

One of the most important aspects of marketing is selecting the proper channel strategy 

for products. Especially today in the global markets that competition exists even between 

alternate channels, i.e., the entire channel is a competitive unit. Organizations take 

different channel decisions including direct or use intermediaries, distribution intensity? 

(exclusive, intensive, or selective?), and channel ownership? (independent or captive?)  

 

Channel Directness 

Channel directness represents a measure of direct exporting versus indirect exporting. 

The direct exporting deal directly with foreign-based intermediaries, or go as far as 

establishing market presence at the export markets through company-owned sales offices. 

At the other extreme, indirect exporting occurs when the manufacturer‟s products are 

sold in foreign markets but no special activity for exporting is carried out within the firm. 

Perceived export distribution channels for exporting sawmills to different regions (Asia, 

Europe, Mexico, etc) will be examined through five identified export channels (Bilkey 

1982; Chan 1984; Chan 1992; Lowe 1988; Margarita and Pinedo 2001).  

 

Channel Strategy in Relation to Marketing Mix 

The channel decision is very important. It is vital to understand how market channel 

strategy fits into other elements of marketing mix (product, price, promotion, and 

placement). Traditionally, distribution has been seen as how to get the products to the 
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customer. It is necessary to understand whether the product should be sold through a 

retailer or be distributed through wholesaler. Pricing is also a complex process that is 

important for a company to achieve its goal of marketing. There are a number of 

variables that affect the price of a product. For instance, the price charged for a load of 

lumber when is bought must be sufficient to cover the following costs: the cost of 

producing the actual product, marketing that product, transportation, packaging, 

insurance, and any necessary taxes. The distribution channel i.e., wholesalers and 

retailers has an effect on pricing. Prices must be sufficient so that members of the 

distribution channel for that product can make a benefit as well. Usually, longer channels 

have less control over price to the manufacturer, while shorter channels provide more 

control (Smith and Olah 2000). It is also necessary to understand whether the channel 

members should share advertising or not. 

Distribution Channels to Latin America 

The North American Free Trade Agreement (NAFTA) brought new export opportunities 

to U.S. companies. Consequently, brokers changed their role as clients demand a broader 

range of services. One significant problem for exporting to Mexico is inadequate internal 

communication between shippers and brokers (Cottrill 1994). Successful marketing and 

distribution strategies in Latin America were identified (Correa 2006): 

 

 Distributors could become the main competitors for U.S. firms because they are in 

the strongest positions with the retailers; 

 

 It is very important that the U.S. firms select a partner with a greater enthusiasm 

to invest and an acceptance of an open relationship; 

 

 Local distributors should be treated as long-term partners. It is vital for U.S. firms 

to structure the relationships so that distributors become marketing partners 

willing to invest in long-term market development; and 

 

 

 Provide a strong leadership for marketing, in order to be in a position to exploit 

the full potential of global marketing network. 

 

http://en.wikipedia.org/wiki/Wholesale
http://en.wikipedia.org/wiki/Advertising
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Distribution Strategies to Mexico 

Distribution channels are generally less well defined in Mexico than in U.S. and the 

choice of distributor requires careful consideration. A number of considerations are 

recommended, such as the condition of facilities, the possibility of offering after-sales 

service, the company‟s reputation, the distributor‟s willingness and ability to keep an 

inventory of the product, and its relationships with financial institutions. Finally, it is 

important for the exporter to decide on how much interaction and cooperation will be 

necessary to make the relationship work and be comfortable with it. 

Transportation Components for U.S. - Mexico Trade 

 

Trade between the U.S. and Mexico is carried out by air, sea, and land (rail and truck). 

Ground transportation is the dominant mode for moving goods from centers of 

production in Mexico and the U.S. to consumer markets on either side of the border. 

Modal Shares of U.S. Trade with Mexico accounts 64 percent transportation by trucks, 15 

percent by rail, 7 percent by water, and the rest is for air and pipeline by value (USDOT 

2006b).  The U.S. - Mexico trade core components (i.e., physical infrastructure, 

partnerships, joint ventures, logistic companies) have been explained in the literature 

review for better understanding the distribution system for this trade (USDOT 1994b). 

 

Reliability and timely delivery of products are essential to the wood products industry. 

Thus, the marketplace of the future requires a quick response to small and quickly 

delivered lot sizes and shipments, as well as brief inventory staging (such as cross 

docking), fumigation in transit, and distribution centers or warehouses. Intermodal and 

transloading facilities can assist the region to meet these demands of a global market 

place (Smith et al. 2006).   

 

The railways in Mexico are improving. The U.S. and Mexican railway systems are also 

continuing to integrate and create an intermodal rail (truck-rail-truck) which will be 

helping the NAFTA trade (Economic Research Service, 2002).  
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As Mexico is becoming more global, they are adopting the production technologies and 

strategies that the global market requires and this may improve the frustration for U.S. 

firms entering the markets. This process begins with the development of partnerships and 

alliances between U.S. and Mexican firms. Many firms are now involved in the 

transportation and distribution of commodities on both sides of the U.S.-Mexican border 

and they are taking advantage of opportunities for growth in expanding markets (Boske 

and Harrison 1995).  

 

Logistics and Freights 

Globalization is forcing firms to reduce their costs and streamline production and 

distribution practices. What matters the most is delivering the products efficiently at the 

right time, to the right place, and in the proper condition. Therefore, the processes of 

production and distribution are changing in order to meet these new demands on firms 

and the shipping services. These changes consist of strategies such as Just-In-Time 

production and delivery, partnerships and joint ventures designed to generate seamless 

distribution and transportation networks, the use of advanced information exchange and 

tracking technologies, and the increased use of logistic companies (Boske and Harrison 

1995).  

 

Freight forwarders as an example of logistic companies try to facilitate the trade through 

advisory, administrative and physical services. They offer a complete service package 

that can be especially valuable to the first time exporter. Freight forwarders are a very 

good source of information of regulations, documentation and shipping methods and can 

be cost effective for U.S. hardwood exporters on transportation rates because of 

economies of scale. Increasingly, freight forwarders have been partnering with providers 

of related services and refer to themselves as logistics companies. They assist exporters 

with transportation arrangements, including selecting routes and carriers, negotiating 

rates, booking transportation space, securing charters, consolidating shipments, arranging 

local delivery, tracing shipments and leasing equipment (CTR 2003).  

 

Logistics companies and freight forwarders also provide the following services: 
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 Arranging shipment handling 

 Preparing documents for shipping and customs 

 Providing financial assistance such as negotiating letters of credit (L/Cs) 

 Arranging collections, placing insurance and filing insurance claims 

 Prepaying and collecting freight charges 

 Providing advice about foreign requirements, transportation, government 

regulations, and customs procedures 

These factors will be used in this study to see whether hardwood exporters to different 

international markets are experiencing any difficulties or not as it relates to these 

activities listed above. 

Transportation Partnerships  

There is growing realization that companies need to form partnerships with customers, 

suppliers, and distributors in order to establish competitive advantage. Suppliers of 

commodity lumber typically have attempted to increase their market share by achieving a 

sustainable production-cost advantage. In this marketplace, distribution intermediary has 

been often recognized as an unnecessary step in marketing channels that reduces 

profitability for manufacturers and retailers. Development of value-added partnerships 

with suppliers and customers are possible source of competitive advantage for 

distribution intermediaries. Based on the nature of the wood products industry 

environment, it would seem that effort and commitment to the relationship are 

fundamentals to partnership success (Vlosky et al. 1998).  

 

The combination of increased trade and increased multimodal needs has directed U.S. 

shipping companies to use the advanced logistics services in trade with Mexico (Baquet 

1994). The government in Mexico is forced to meet the requirements for modernizing 

and expanding its transportation infrastructure. Mexico, as a U.S. top trading partner is 

looking into partnerships or other kinds of relationships with U.S. firms for help in the 

development of its technological future (Boske and Harrison 1995). 
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Information Technologies Partnerships  

Partnerships in information technologies are becoming very popular among U.S. traders 

to the markets in Mexico in their distribution. As an example, Schneider Logistics 

manage North America cargo movements for companies. Nowadays, logistics companies 

are using a computer model to analyze costs, transportation modes, routes, schedules, and 

finished good shipments. Scott paper is taking advantage of Schneider logistics for 

raising its on-time delivery rate from 90 percent to 98 percent (Miles 1995).    

 

Partnerships with Carolina Freight Carriers provides a paperless environment, one bill of 

lading, door-to-door tracing, and direct telephone access into the computer at any time for 

U.S. exporters into Mexico (Adcock 1994). Yellow Freight System Inc. is able to provide 

single-source surface transport using Yellow‟s IT which allows for minute-by-minute 

tracking with direct telephone access in Mexico. 

 

Multimodal Partnerships  

Globalization has led companies to look into multimodal partnerships for low-cost and 

more efficient transportation. As an example, KLLM, the largest U.S. temperature-

control refrigerated motor carrier, and CN North America, Canada‟s largest railway 

joined to allow for the more efficient and faster transportation of perishable products 

between the United States, Mexico, and Canada. CN handles all the logistics in door-to-

door service in Canada and positions KLLM‟s equipment to take best advantage of return 

traffic. CN foresees considerable opportunity to increase its intermodal traffic between 

Canada, United States, and Mexico. Traffic to and from Mexico is made possible by new 

Mexican Gulf Line container ships that run between seaports at Tuxpan, Veracruz, and 

Gulfport, Mississippi. Port facilities in Gulfport are so efficient that containers are cleared 

as fast as they can be landed at the dock. Shipments arriving at Tuxpan will then be 

moved to warehouses located at facilities in Mexico City or Guadalajara (Boske and 

Harrison 1995). 

 

GATX Logistics, a third-party logistics supplier based in Jacksonville, Florida, has 

decided to enter the Mexican market without a Mexican partner and pioneer a logistics 

operation. GATX handles logistics for companies in Mexico (Strah 1994). 
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Through export market assistance, Ohio-based American Electric Power (AEP) provides 

"partnering" to many partner customers throughout east-central states. AEP‟s strategy is 

to develop export markets for its customers and help guide them through Mexico‟s mess 

of documentation rules, trade regulations, and contractual laws. AEP has benefit US$3.2 

million in sales for its partners over a period of three years (Bedingfireld 1994). 

 

Marine Partnerships  

Many U. S. carriers are taking advantage of Mexican ports. Illinois-based Alliance 

Shippers which serve as a distribution and redistribution center has offices at the ports of 

Tampico and Veracruz to handle its shipments through those locations. Alliance Shippers 

has operated offices in Mexico City, Monterrey, and Guadalajara (Taylor 1994). 

 

The problems associated with transportation makes NAFTA trade slower, especially for 

trucks at principal ports of entry along the U.S.-Mexico border. More development of the 

U.S.-Mexican transportation system will help U.S.-Mexico wood trade. The U.S. and 

Mexican railway systems are continuing to integrate creating an intermodal rail (truck-

rail-truck) which will be helping the NAFTA trade. The competitiveness of ocean 

shipping from U.S. ports along the Gulf Coast could increase by development the 

Mexican Port of Veracruz (USDA 2002a). 

 

Conclusion 

 

This study will analyze the reasons for U.S. hardwood lumber export success. Studies in 

other regions may help indicate how Appalachian hardwood sawmills might be more 

successful at exporting, particularly in Mexico.  

 

First, the U.S. hardwood lumber industry‟s characteristics will be examined by 

comparison analysis between exporters vs. non-exporters. There should be a number of 

differences among sawmills that do and do not export. These differences help explain 

why hardwood lumber exporters have been successful. This analysis of the importance of 
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these factors on U.S. hardwood exporting can also suggest how a firm can begin 

exporting, or increase export sales in Mexico.  

 

Then, the key factors determining an export success to Asia, Europe, and Mexico will be 

identified through developing regression models. A comparison will be made within each 

of these following markets to determine the most important factors for export success for 

each region. Based on final conclusion on regression models and qualitative analysis, a 

recommendation will be made to identify how hardwood industries could overcome 

barriers in trade with Mexico. 

 

Also the choice of proper channel strategy is an important step toward keeping our forest 

products industry internationally competitive. Previous studies of exporting distribution 

channels provided a conceptual foundation for this study and the influence of channel 

structure decisions on export success were examined (Beamish and Monro 1986; Bilkey 

1982; Rosson 1982). These studies show the importance of distribution channel 

arrangement to export success. This study also examines the interrelationships between 

the distribution channel selections and export success. The results will benefit 

Appalachian hardwood sawmills on how they might be more successful at exporting, 

particularly in Mexico. 

 

Justification 

Why Is This Study Unique? 

The descriptive and analytical aspects of the study will provide insights into the profile of 

export channel strategies among U.S. hardwood firms and some of the decision areas in 

export distribution. Hardwood industries could benefit by illustrating how their product 

will get to the international markets, particularly Mexico. This study has a number of 

implications for business managers, academics, and government officials in pointing out 

the importance of effective selection of distribution channels in exporting for 

Appalachian hardwood industries. Inappropriate channel selections are difficult to change 

and have a long-term impact on company performance (Gabrielsson et al. 2002). 
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Distribution is a key strategic variable in marketing strategy (Arnold 1996; Chan 1992; 

Gabrielsson et al. 2002; Stock et al. 1982). Distribution channel management is a key 

concern within international business (Rosson 1982). The Greatest potential for achieving 

a competitive advantage now lies in distribution among the 4 P‟s (Pelton et al. 2002). In 

global markets, time is money, and rapid market entries, and penetration processes are 

needed (Gabrielsson et al. 2002). Therefore, channel strategy is an important step toward 

keeping our forest products industry internationally competitive. 

 

This will be the first study ever done in the area of exporting channels selection in 

regards to export performance for hardwood lumber industries in the United States, 

together with looking at Mexico as potential growing market for hardwood lumber 

industries, makes this unique especially for new hardwood exporters entering new 

markets in this region.  

Importance of Mexico 

Mexico is the third largest market for U.S. agricultural exports. It also considers as the 

third largest hardwood lumber exporting market for United States in 2005. Important 

factors such as NAFTA, geography, and low-cost labor make Mexico an attractive 

market for U.S products. Mexico can be a stepping stone to the rest of Latin America. In 

order to grow this market and remain competitive, better distribution is required. 

 

Importance of Appalachia and Its Wood Manufacturers 

The Appalachian region grows 8.4 billion board feet of hardwoods and 1.6 billion board 

feet of softwoods annually. Of the thirteen states in the Appalachian region, wood and 

forest products manufacturing total about 39% of employment (McCormick 2000). Thus, 

the Appalachian wood products sector is crucial for the economic prosperity of the 

region.  

 

Global forces have caused the transportation requirements of the industry to change and 

be able to export efficiently has become crucial. Within the thirteen states of the 

Appalachian Region, wood and forest products manufacturing jobs totaled about 39% 
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which are concentrated in North Carolina, Alabama, Georgia, Pennsylvania, Mississippi, 

and West Virginia (McCormick 2000).  

 

Based on a renewable resource and with many high value species of trees unique to 

Appalachia, this industry is one in which the area has a competitive advantage. The 

Appalachian region grows 8.4 billion board feet of hardwoods and 1.6 billion board feet 

of softwoods annually (HMR 2005). Thus, the Appalachian wood products sector is 

crucial for the economic prosperity of the region.  

 

Objectives 

The goal of this research is to identify the factors that promote the effective distribution 

of wood products from Appalachia to Mexico and develop solutions to overcome them.  

 

Objective 1: Compare hardwood lumber exporting to other hardwood lumber firms on 

possible factors for international trade. 

 

Objective 2: Measure the relationships between a hardwood sawmill‟s transportation and 

competitiveness factors and the likelihood of a firm‟s being an exporter.   

 

Objective 3: Develop and measure the relationship of key factors on successful export to 

Mexico, Europe, and Asia. 

 

Objective 4: Investigate the ways to overcome barriers and increase export to Mexico. 

 

Research Question 

Once a firm decided to explore export markets to Mexico, one of the key issues to be 

resolved is the entry decision: 

 

 With growth and expansion, how to bring about the best possible export 

performance (key factors for sales growth)?  

 

 What is the proper distribution channel selection to Mexico, Asia, and Europe?  

 

 How U.S. hardwood manufacturers can overcome difficulties in distribution with 

Mexico trade? 
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CHAPTER 2. SURVEY OF U.S. HARDWOOD SAWMILLS 

 

Methods 

Data Sources 

Secondary Data 

 

The below diagram explains the area that secondary data was collected (Figure 4). The 

motivation behind selecting this diagram as potential secondary data was explained in 

justification section of this research.  

 
Exploratory and Conclusive Research
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Figure 4. The Focused Area of Literature Review 

 

Primary Data 

 

Sample Frame for Survey 

A mail survey was conducted to collect data from U.S. hardwood lumber firms.  A 

sample of 428 nationwide hardwood lumber exporters and 438 randomly chosen other 

hardwood lumber manufacturers in the United States were selected in 2006 from the 

National Hardwood Lumber Association (NHLA), the Harris data provided by the 



 

31 

 

Appalachian Regional Commission (ARC), and the Center for Forest Products Marketing 

and Management at the Virginia Tech membership directories. 

 

Sample Frame for Personal Interview 

Sample frame for visits in Mexico was obtained through the coordination between 

Virginia Economic Development Partnership and with the offices of U.S. Department of 

Commerce in the regarding countries, including:  

 

 Agriculture Trade Office (ATO) in Washington D.C. 

 American Hardwood Export Council in Washington D.C. 

 The major distributors of Hardwood lumber recognized by U.S. Department of 

Commerce 

 

 The main Mexican railroad industry for the transportation of merchandise 

between Mexico and United States of America 

 

 The major manufacturer, importer, distributor and exporter of wood related 

products recognized by U.S. Department of Commerce 

 

Data Collection 

The study employed both quantitative and qualitative methods. Based on the information 

gathered from the literature review, as well as interviews conducted in Mexico, a research 

questionnaire was developed. The study of exporting distribution channels is highly 

employed by using questionnaire, interview, and sufficient knowledge of the origin 

country for export. These methods have been recognized through literature review of 

studies of international distribution (Gabrielsson et al. 2002; Matear et al. 2000; Roath 

2000; Rosenbloom 1990; Shoham et al. 1997; Stock et al. 1982).  

Mail Survey 

The first section of the questionnaire included general questions (categorized as 

transportation, distribution, and competitiveness factors) directed to both exporters and 

other hardwood lumber manufacturers.  The second section of the questionnaire included 

questions (categorized as transportation, distribution, export organizations, and 

competitiveness factors) directed to exporters to Mexico, Asia, and Europe, separately. 
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It was reviewed by (Wood Science and Forest Products) faculty members from Virginia 

Tech and the University of Southern Mississippi.  Then the instrument was pretested 

among twelve hardwood lumber firms.  After the development of the sample frame and 

pretesting, the initial mailing, consisting of a personalized cover letter and the 

questionnaire was sent in August 2006.  The first mailing was followed by a reminder 

postcard about two weeks later.  A second questionnaire was mailed two weeks after the 

reminder postcard was sent, and then a second reminder postcard was mailed after an 

additional two weeks. 

 

Personal Interview 

Qualitative research was carried out with individual interviews before the mail survey to 

add depth and richness to the findings from the secondary research (literature review). 

Interviews afford the researcher the opportunity to probe deeply, to uncover new clues, 

and open up dimensions of a problem (Easterby-Smith et al. 1991). As individual abroad 

interviews are time consuming and expensive, it was decided to interview the major 

wood buyers, distributors, and transportation professionals recognized by the U.S. 

Department of Commerce in the Mexico. 

 

The interviews in Mexico have been carried out in fall 2006. The interviews followed a 

discussion on the issues investigated from secondary research (literature review).  These 

interviews were used to provide a better understanding of the experiences associated with 

each type of strategy to overcome marketing channel strategies barriers for Appalachian 

hardwood lumber manufacturers to the Mexican markets. Generally, the interviews seek 

out to determine technical logistical issues (e.g., documentation, inspections, security, 

etc.), political or institutional feasibility issues, economic feasibility, marketing and 

promotional efforts, and any other issues related to the distribution of U.S. lumber for the 

markets in Mexico.  
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Data Analysis 

The analysis was based on the firms that produced more than 90 percent of their lumber 

from hardwood species and were active in exporting.  All firms that had sold lumber to 

overseas markets within the past three years were considered exporters.  All other 

responding firms were considered other hardwood lumber manufacturers in the analysis.   

 

Chapter three reviews the number of responses (No.), the average response (MEAN), the 

computed absolute t-value, and the calculated significance level (p-value) for both 

exporters and other hardwood lumber manufacturers. T-tests were used to test the 

hypothesis that the means of the observations of the variables from the exporters and 

from the other hardwood lumber manufacturers were not equal utilizing the Statistical 

Analysis System (SAS®) TTEST procedure (Blankenship et al. 1998). The data collected 

were considered numerical (numerical and categorical questions) or quasi-numerical 

(rating questions with the Likert Scale, from 1 to 7).  Therefore, the t-test was used for 

the comparison of the means for the collected data.  

 

In chapter four, logistic regression was used to create models to determine the 

relationships between a firm‟s transportation and competitiveness factors and the 

likelihood of its being an exporter within the past three years. The following model   

(                                Figure 5) was hypothesized. This chapter explains how this model 

was tested. 
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                                Figure 5. Hypothesized Model for Objective 2 

 

Chapter five utilizes multiple comparisons of means with Bonferroni correction. The 

Bonferroni test was used to compare differences among means for each factor for 

exporting firms to Mexico, Asia, and Europe.  A test for pair-wise comparison between 

every two means was conducted and the generated p-value was compared with the 

corresponding significance level. 

 

The final method included utilizing the multiple regression analysis to develop models to 

show the relationships between factors and the sales growth to Mexico, Asia, and Europe. 

Factors included: firm‟s distribution methods, relationship satisfaction with distribution 

partner, transportation, and competitiveness factor. The following model (Figure 6) was 

hypothesized. Chapter five discusses how this was tested in detail.  
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Figure 6. Hypothesized Model for Objective 3 

 

Finally, in chapter six qualitative and quantitative means of measuring these factors‟ 

effect on export success to Mexico and interview results were identified. A review of 

demand, market segment, supplier, transportation, and distribution analysis are provided 

to Mexico. 
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CHAPTER 3. COMPARISON OF EXPORTERS AND OTHER HARDWOOD 

LUMBER MANUFACTURERS 

 

Introduction 

 

Hardwood lumber is one of the most important commodity groups exported, and this 

exportation has had a significant impact on the balance of trade in the United States.  

Curiously, however, the production of hardwood lumber has fallen 25 percent (more than 

four billion board feet per year) since 2000.  The loss of employment opportunities 

throughout the U.S. from this sector has caused difficulties for many individuals and their 

communities.  The majority of U.S. sawmills are working harder to develop relationships 

with customers and are being more aggressive in searching for new markets.   

 

In this chapter, hardwood exporters and other hardwood lumber manufacturers were 

studied and compared to determine the factors associated with exporting.  It was found 

that exporters differed significantly in their transportation methods, marketing activities, 

and production profiles from those of other hardwood lumber manufacturers.  They also 

were significantly larger in their total production and employment. As the forest products 

industry continues to become more global, an analysis of the importance of these factors 

has suggested how firms can begin exporting, or increase sales in international markets. 

 

Literature Review 

 

Hardwood sawmills in the United States, while large in total production, are comprised of 

many small facilities, most employing less that 50 people.  Approximately 25,000 

workers are employed by an estimated 3,500 hardwood sawmills in the U.S., mostly 

located in the eastern half of the country (USDC 2005).  Hardwood lumber is one of the 

most important commodity groups exported and has had a significant impact on the 

balance of trade in the United States (Peck 2002).  In 2007, hardwood lumber accounted 

for 24 percent of total U.S. wood exports, or $1.6 billion (USCB 2008). The production 

of hardwood lumber is integral to the economy of the country. The estimated North 

American hardwood lumber production was 10 billion board feet in 2007.  The 
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Appalachian region alone accounts for over 55 percent of the hardwood lumber produced 

in the eastern United States.  Roughly 50% of the hardwood sawn in the U.S. is red and 

white oak.  Poplar comprises another 11% of the total production.  Of the total amount of 

hardwood lumber production, an estimated 1.4 billion board feet (3.3 million m ) was 

exported to overseas markets in 2006 (AHMI 2007).   

Hardwood Lumber Situation 

 

Unfortunately, the production of the world‟s largest and most reliable supply of 

sustainable, high-quality hardwood lumber has fallen 25 percent (more than 4 billion 

feet) since 2000 (AHEC 2006c) (           Figure 7). 

 

 

           Figure 7. North American Hardwood Lumber Production  

 

The U.S. hardwood lumber industry faced declining annual production levels during a 

four-year period, from 1999 to 2003.  Historically, the sawmill industry has been a low 

profit margin business; log prices have driven profit margins to less than 4% of total sales 

in the past few years, forcing many sawmills out of business, thereby reducing overall 

hardwood production (Luppold 2006).  Consequently, many firms are now closing, and 

the resulting loss of employment opportunities throughout the U.S. from this sector has 

caused major difficulties for many individuals and their communities.  The demands of 

the marketplace have forced sawmills to change, and the ability of sawmills to export 

efficiently has become crucial (HPC 2006).   
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Globalization and Forest Products Export  

Globalization of world markets has increased the demand for international marketing 

awareness (Shoham and Kropp 1998).  Globalization has been a slow process for most 

companies and is a direct result of their investment experience in other countries.  The 

need to take advantage of different market opportunities and to serve customers in the 

global market environment has thus affected international market behavior (Rundh 2003).  

Increased business from world trade can cause the wood products from this sector to 

increase their product capacity.  This trend would, in turn, increase job opportunities and 

community growth.  As a result of globalization, the majority of U.S. sawmills are 

working harder to develop relationships with their customers and are becoming more 

aggressive in searching for new markets (Buehlmann et al. 2007).  

 

The level of international involvement beyond exporting and nonexporting hardwood 

sawmills was examined by (Ifju and Bush 1993).  They found that nonexporting 

companies that had no interest in becoming exporters, perceived themselves as too small 

to export, and were satisfied with the domestic market.  On the other hand, nonexporting 

companies with a desire to export stated that they lacked information concerning 

international markets as a barrier to exporting.   

 

During the last two decades, several studies of forest product industries have been 

conducted to determine the factors that indicate export success.  A study of southern 

Appalachian forest products (Hammett and DeForest 1993) revealed that the keys to 

southern hardwood lumber exports are global market information and mill equipment.  

Sawmills in the region stated that they were not receiving enough market information 

about global market trends (Hammett 1996).  Another study indicated that the most active 

exporters have been in business fewer years than others and are larger than less active 

exporters.  Active exporters have a more internationally oriented marketing scope, use a 

variety of sales elements, and seek to increase the use of multiple sales channels.  A 

survey of Michigan hardwood products (Dickerson and Stevens 1998) showed that the 

primary product exported is hardwood lumber. 
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Only limited information is available concerning the factors that affect the export activity 

in the U.S. hardwood lumber industry (AHMI 2007).  This present study surveyed 

exporting and other hardwood lumber manufacturers in the United States to obtain an 

overview of the business practices of exporters and other hardwood lumber 

manufacturers and to determine the factors associated with exportation in today‟s global 

environment.  

Objectives 

 

The objective of this study was to compare hardwood lumber exporting to other 

hardwood lumber firms on possible factors for international trade.  

 

Methods 

 

A mail survey was conducted to collect data from U.S. hardwood lumber firms.  A 

sample of 428 nationwide hardwood lumber exporters and 438 randomly chosen other 

hardwood lumber manufacturers in the United States were selected in 2006 from the 

National Hardwood Lumber Association (NHLA), the Harris data provided by the 

Appalachian Regional Commission (ARC), and the Center for Forest Products Marketing 

and Management at the Virginia Tech membership directories. 

 

The questionnaire included general questions (categorized as transportation, distribution, 

and competitiveness factors) directed to both exporters and other hardwood lumber 

manufacturers.  It was reviewed by (Wood Science and Forest Products) faculty members 

from Virginia Tech and the University of Southern Mississippi.  The questionnaire was 

pretested among twelve hardwood lumber firms.  After the development of the sample 

frame and pretesting, the initial mailing, consisting of a personalized cover letter and the 

questionnaire was sent in August 2006.  The first mailing was followed by a reminder 

postcard about two weeks later.  A second questionnaire was mailed two weeks after the 

reminder postcard, and a second reminder postcard was mailed after an additional two 

weeks. 
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The analysis was based on the firms that produced more than 90 percent of their lumber 

from hardwood species and were active in exporting.  All firms that had sold lumber to 

overseas markets within the past three years were considered exporters.  All other 

responding firms were considered other hardwood lumber manufacturers in the analysis.  

The number of responses (No.), the average response (MEAN), the computed absolute t-

value, and the significance level (p-value) were calculated for both exporters and other 

hardwood lumber manufacturers.  The input in the mean column is calculated as average 

response for each variable (sum of responses divided by the number of respondents).  

 

The percentages were considered as continuous data and the average percentage were 

approximated with the average of the data. A 2-sample t-test for means is more suitable 

for this data. The problem with approximating the percentages with continuous data 

would be the non-normality but with the sample size and with the knowledge that the 2-

sample t-test is actually robust to the assumption of non-normality (Hammett 1991; 

MacPherson 2004). 

 

T-tests were used to test the hypothesis that the means of the observations of the variables 

from the exporters and from the other hardwood lumber manufacturers were equal 

utilizing the Statistical Analysis System (SAS®) TTEST procedure (Blankenship et al. 

1998). The data collected were considered numerical (numerical and categorical 

questions) or quasi-numerical (rating questions with the Likert Scale, from 1 to 7).  

Therefore, the t-test was used for the comparison of the means for the collected data.  

Since the t-test is robust with respect to the non-normality of the data (the ordered 

categorical type of data is generally not normally distributed), it can be used to test the 

significance of the difference between the means for ranking questions (Dilorio and 

Hardy 1995).  The collected data from the categorical questions were intrinsically 

numerical and were approximated by the middle of the interval.  Therefore, the t-test was 

also run to test for the difference between the means for these data.  The differences of 

the means between the exporting and other hardwood lumber manufacturers variables at a 

p-value of < 0.05 were considered significant.  Therefore, the results of the summary 
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statistics identified variables that are significantly different between U.S. hardwood 

exporting and other hardwood lumber manufacturers.  The final tables for the analysis 

included the number of respondents (No.), the mean, and the p-values. 

Response 

The initial response rate was 31.6 percent.  Of the 313 firms responding to the survey, 

274 were usable and were included in the analysis.  The other 39 replies included those 

from firms that were returned either blank, with insufficient information, or from inactive 

firms.  For this analysis, usable responses included 131 exporters and 143 other 

hardwood lumber manufacturers.  Thus, the adjusted response rate was 34.1 percent.  The 

adjusted response rate was calculated by dividing the number of returned and completed 

questionnaires by the total number mailed (after subtracting unusable and undeliverable 

questionnaires). 

Nonresponse Bias 

A nonresponse bias was assessed by two methods (Alderman et al. 2007; Buehlmann et 

al. 2007; Smith et al. 2004): 1) respondent survey data (30 subjects), contrasted with 30 

nonrespondents contacted by phone (after completion of the data collection), and 2) the 

wave method (Overton 1977).  Nonrespondents were asked four questions on 11 different 

variables and then asked to estimate their hardwood lumber total sales and the number of 

employees working at their firms in 2006.  ANOVA was performed and there were no 

significant differences for any of the variables (             Table 1).  

 

             Table 1. Non-Response Bias Results  

Factors 
Nonrespondents Respondent  

MEAN MEAN p-value 

(ranked from 1= least important, to 7= most important) 

    Distributor relationship 5.77 5.07 0.06 

    Researching foreign markets 4.28 4.2 0.87 

    Financial assistance 3.37 2.83 0.26 

    Overseas visits/trade shows 3.93 3.7 0.57 

 

Hardwood sales ($ millions/yr.) 15.24 20.25 0.24 

Employees (no.) 58.33 79 0.1 
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In the wave analysis, the first 30 subject responses received were contrasted with the last 

30 subject responses received.  The questions used for this analysis were the same as 

those employed in the first nonresponse bias.  Due to the small sample size for testing 

this bias, a non-parametric test (Mann Whitney U-test, α = 0.05) was used to check 

statistical differences.  There were no significant differences found between the early and 

late respondents. Neither test was significant, suggesting that a nonresponse bias was not 

a significant factor in the study. 

 

Results  

Categories including transportation, distribution, marketing, production, and sales and 

size factors were generated following the survey instrument.  The number of responses 

(No.), the average response (MEAN), and the significance level (p-value) are given in the 

tables for both exporters and other hardwood lumber manufacturers (APPENDIX B): 

Transportation and Distribution Factors   

Exporting and other hardwood lumber firms differed significantly in their shipping 

methods as a percentage of lumber by volume for domestic markets.  Exporting firms 

shipped significantly more lumber with contract trucking whereas, at a significant level 

of <0.01, other hardwood lumber firms used their own company trucks (Table 2).  Also, 

exporting firms were slightly more likely to ship more lumber using their customers‟ 

trucks.  Exporting firms shipped significantly more lumber using multi-modal 

transportation (multiple types of transportation), including rail, than other hardwood 

lumber firms did (Table 2).   

 

Table 2. Transportation Factors of U.S. Hardwood Sawmills in 2006.  
 

Factors 
Other hardwood 

lumber firms Exporters   

No. MEAN No. MEAN p-value 

Shipping methods (% of product by volume)* 

Contract trucking 141 40.74 123 54.33 <0.01 

Company owned trucks 141 42.82 123 23.58 <0.01 

Customer trucks 141 13.44 123 13.92 0.42 

Multi-modal transportation 141 2.06 123 4.63 0.03 

Rail 141 0.60 123 3.54 <0.01 

* Percentage columns may not total 100 percent due to rounding  
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Included in this study was intermodal transportation, i.e., the successive transportation of 

a loaded container or trailer from its place of origin to its place of destination by more 

than one mode of transportation in interstate or foreign commerce.   

 

Responding exporting and other hardwood lumber firms were asked whether they are 

familiar with the concept of intermodal transportation or not. Results are indicated in              

Table 3. 

             Table 3. Responding Sawmills to the Concept of Intermodal Transportation   

  Yes, familiar  Not familiar 

Exporters 79 21 

Other Firms 44 56 

 

Then if familiar, they were asked how many times per year their firm used intermodal 

transportation from 2004 through 2006. Exporting firms used significantly more 

intermodal transportation and inland port facilities for shipping their lumber than other 

hardwood lumber firms from 2004 through 2006 (Table 4).   

 

Table 4. Transportation Factors for Hardwood Sawmills.  

Factor 

Other hardwood 

lumber firms 
Exporters 

  

No. MEAN No. MEAN p-value 

Transportation factors 

   The use of intermodal transportation (no./yr.) 125 2.58 121 9.39 <0.01 

   The use of inland port facility (no./yr.) 135 0.69 124 5.53 <0.01 

 

Table 5 represents the results from responding exporting and other hardwood firms in 

regards to whether transportation costs are a major competitiveness issues for them or 

not.  

Table 5. Transportation Costs in Regards to Competitiveness Issues.  

  

Yes, in both domestic 

and international 

markets 

Only domestic 

market 

Only when 

selling in 

international 

market 

No 

Exporters 85.3 8.5 0.8 5.4 

Other Firms 84.3 7.1 0.0 8.6 
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On-time arrival of lumber was very important to both exporters and other hardwood 

lumber firms. Exporting firms were also significantly more focused on their selection of 

their distributors and agents.  These firms had a significantly better relationship with their 

distributors (Table 6).   

Table 6. Hardwood Sawmills Ranked Distribution and Production Factors 
 

Factors 
Other hardwood 

lumber firms 
Exporters 

No. MEAN No. MEAN p-value 

(ranked from 1= least important, to 7= most important) 

Distribution factors 

Selecting agents/distributors 134 3.95 123 4.93 <0.01 

Distributor relationships 138 4.57 121 5.23 <0.01 

On-time arrival 138 5.83 122 5.48 0.01 

Production factors 

Product quality 140 6.53 128 6.5 0.39 

Product availability 140 5.83 127 5.72 0.22 

Consistency of grading 140 6.22 127 6.3 0.24 

Competitiveness Factors 

The break down for competitiveness factors included sales, size, marketing, and 

production of the firms as follows: 

Sales and Size Factors 

Exporting firms differed significantly in yearly production volumes and lumber products.  

Exporters had significantly higher (22 MBF) lumber production than other hardwood 

lumber firms (9 MBF) in 2006, as shown in Table 7.  Moreover, exporting firms were 

significantly larger (M=80 employees) than other hardwood lumber firms (M=53 

employees).  

 

Table 7. Sales and Size Factors for Hardwood Sawmills in 2006.  

Factor 

Other hardwood 

lumber firms Exporters   

No. MEAN No. MEAN p-value 

Sales and Size 

   Production (MBF/yr.) 110 8.95 123 21.86 <0.01 

   Employees (no.) 139 52.81 129 79.53 <0.01 

   Hardwood sales ($ millions/yr.) 132 9.06 125 20.03 <0.01 
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Exporting firms sold significantly more hardwood lumber by value ($20 million) than did 

other hardwood lumber firms ($9 million) in 2006.   

Marketing Factors 

Exporting and other hardwood lumber firms differed significantly in their marketing 

practices in all respects.  From 2004 through 2006, firms selling to international markets 

were more likely to have a larger sales growth per year than those that didn‟t.  However, 

these were not statistically significant differences. Firms selling to international markets 

had more people involved in sales to overseas customers, attended overseas trade shows 

more often, spent more on their marketing research as a percentage of total sales, used 

more government export assistance, traveled more days to overseas markets, and used 

their own websites as a tool to sell their lumber to overseas customers than other 

hardwood lumber firms in 2006 (Table 8).  

 

Table 8. Marketing Factors for Hardwood Sawmills in 2006.  

Factor 

Other hardwood 

lumber firms Exporters   

No. MEAN No. MEAN p-value 

Marketing factors 

   Travelling to overseas markets (no. of days) 137 0.42 126 15.67 <0.01 

   Overseas trade shows (no.) 139 0.02 128 0.81 <0.01 

   Domestic trade shows (no.) 140 1.32 128 1.56 0.09 

   The use of government export assistance (no.) 140 0.02 129 0.44 <0.01 

   Involved in selling and marketing (no. of people) 140 2.9 127 3.41 0.06 

   Involved in total export sales (no. of people) 143 0.11 129 3.27 <0.01 

   Selling through mill's website to overseas (no.) 143 0.07 129 2.18 <0.01 

 

On average, exporting firms sold 29 % of their lumber to international markets.  

Exporters were more likely to sell to flooring, millwork, and furniture manufacturers for 

their domestic markets.  In fact, they also sold significantly more to cabinet 

manufacturers than other hardwood lumber firms did.  Other hardwood lumber firms, on 

the other hand, were found to sell significantly more to pallet manufacturers and other 

customers such as distribution and concentration yards  Table 9. 
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 Table 9. Other Marketing Factors of U.S. Hardwood Sawmills in 2006.  

Factors 

Other hardwood 

lumber firms 
Exporters 

  

No. MEAN No. MEAN p-value 

  Sales growth (% per year through 2004-2006) 132 5.92 127 6.46 0.25 

  Marketing research (% of total sale) 141 0.49 127 0.81 0.02 

  Domestic customers (% of total production)*  

Flooring mills 129 19.6 124 21.76 0.36 

Millwork mills 129 14.68 124 17.96 <0.01 

Cabinet mills 129 13.13 124 16.24 0.02 

Furniture mills 129 12.74 124 13.92 0.18 

Pallet mills 129 18.37 124 11.79 <0.01 

Others (distribution and concentration yards) 129 16.64 124 12.5 <0.01 

In-house use 129 4.91 124 5.82 0.48 

* Percentage columns may not total 100 percent due to rounding  

Production Factors 

 

Table 10 indicates significant differences between exporters and other firms in lumber 

products by species as a percentage of the total production.  

 

Table 10. Production Factors of U.S. Hardwood Sawmills in 2006.  

Factors 

Other hardwood 

lumber firms 
Exporters 

  

No. MEAN No. MEAN p-value 

Mill production by species (% of total production)* 

Red Oak 131 25.42 127 25.58 0.47 

Yellow Poplar 131 14.67 127 18.01 0.07 

White Oak 131 12.75 127 17.37 <0.01 

Hard Maple 131 11.46 127 10.60 0.33 

Ash 131 3.56 127 5.64 <0.01 

Cherry 131 5.82 127 5.50 0.38 

Soft Maple 131 8.55 127 4.92 <0.01 

Other (basswood and cypress) 131 6.10 126 3.56 0.07 

Hickory 131 3.22 127 3.15 0.47 

Walnut 131 2.85 127 2.68 0.42 

Cottonwood 131 0.87 127 0.98 0.43 

Birch 131 1.43 127 0.95 0.12 

Alder 131 1.73 127 0.61 0.05 

Hackberry 131 0.40 127 0.31 0.38 

Beech 131 1.26 127 0.29 <0.01 

* Percentage columns may not total 100 percent due to rounding  
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Both exporters and other hardwood lumber firms had the same mean (25%) as a 

percentage of the total production of red oak. Exporting firms produced significantly 

more white oak and ash lumber than other hardwood lumber firms,. These firms showed 

a larger mean percentage of total production of yellow-poplar, but this mean was not 

significantly different from that of other hardwood lumber firms. For other hardwood 

lumber firms, the production of soft maple, alder, and beech lumber were shown to be 

significantly higher than the production of these species by exporters.  Furthermore, other 

hardwood lumber firms produced more hard maple, but their respective means did not 

vary significantly (Table 10).  

 

The results indicated that both groups had a broad range of lumber species production but 

it appeared that exporters were more market-focused than other hardwood lumber firms 

because of their higher production of white oak, ash, and yellow poplar.  

 

Exporters were slightly more likely to focus on consistency of grading for their lumber, 

whereas other hardwood lumber firms were slightly more likely to focus on product 

quality and availability.  However, these were not statistically significant differences 

(Table 6).   

 

Discussion and Conclusions 

 

The results indicated that exporting hardwood sawmills in the U.S. have a number of 

noticeable differences in their transportation, distribution, marketing, and production 

modes from those of other hardwood lumber firms.  These differences can suggest how 

firms can begin exporting or increase export sales.  On average, in 2006, hardwood 

exporters produced more lumber, had more employees, and sold more lumber by value 

than other hardwood lumber firms did.  The sales growth per year for exporters (6.5%) 

was slightly more than other hardwood lumber firms (5.9%) from 2004 through 2006, but 

these respective means were not significantly different. 

 

Transportation is strongly impacting the competitiveness of the Appalachian forest 

products industry.  Reliance on trucking, coupled with increasing fuel costs, is reducing 



 

49 

 

its competitiveness in domestic and global markets (Parhizkar et al. 2007).  Thus, finding 

alternatives to trucking is suggested from this study.  Smith et al. (2006) found that 

exporting firms were more in favor of using multi-modal transportation and railroads than 

restricting themselves to trucking. Exporting firms used significantly more intermodal 

transportation and inland port facilities for shipping their lumber in 2006, confirming the 

results of a previous study (Miller et al. 2005). This study recommended that intermodal 

and transloading facilities can assist wood industries in meeting these demands of a 

global marketplace.  

 

The wood industry currently relies heavily upon truck transportation.  The railways are 

attempting to improve freight flows and, with cooperation of the sawmill industry; this 

may be an attractive option in the near future (Smith et al. 2006).  In turn, this change 

should reduce the high transportation costs and other transportation difficulties. Logistics 

companies offering new and advanced management practices will help new U.S. 

hardwood exporters entering the international markets to react quickly and with 

flexibility to these changing demands on production and distribution.  Freight forwarders 

are an example of logistics companies which handle export shipments for a fee.  They 

could arrange shipments for U.S. hardwood exporters using any mode of transportation.   

 

Marketing practices of the firms surveyed should also be of interest to those wishing to 

expand into overseas markets.  Firms selling to international markets have investigated 

the overseas markets through marketing research, attendance of overseas trade shows, use 

of government export assistance, and employment of more people involved in their total 

export sales of lumber.  They have also established websites for their firms and promoted 

and sold lumber to their overseas customers through the internet.  In addition, they have 

targeted high value facilities in selling lumber domestically. 

 

Furthermore, production factors have played an important role in the success of their 

exports.  Exporters and other hardwood lumber firms alike understand the importance of 

product quality, availability, and the consistency of grading for customers.  
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Exporters seem to be more market oriented than other hardwood lumber firms. A large 

proportion of exporters‟ lumber production was in white oak, yellow-poplar, hard maple, 

and ash species, confirming the high demand for these species seen recently in overseas 

markets (AHEC 2006c).  Also, the production of red oak species for both exporters and 

other hardwood lumber firms was reduced due to a decline in the market for this species, 

confirming the statistical trade data (USDA 2007).  

 

The U.S. forest products industry will continue to become more global, and thus efforts 

are needed to promote increased exportation.  Firms planning to enter new export markets 

must realize the importance of transportation and competitiveness factors recognized 

from this study.  The analysis of such factors helps indicate how hardwood lumber firms, 

especially those in Appalachian region could be more successful at exporting to 

international markets.  It is worth noting that these firms account for over 55 percent of 

the total hardwood lumber production in the U.S.  

 

Finally, promotional and educational efforts should be made to increase international 

consumers‟ awareness of advantages of hardwood lumber from the U.S. Visits from 

foreign buyers to U.S. hardwood mills help bridge knowledge gaps and foster personal 

business ties.  

 

In next chapter, logistic regression was used to create models to determine the 

relationships between a firm‟s transportation and competitiveness factors (identified from 

this chapter) and the likelihood of its being an exporter.   
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CHAPTER 4. MODELING IMPORTANT EXPORTING FACTORS 

 

Introduction 

 

The results of this chapter indicate that certain elements of a sawmill‟s marketing strategy 

are a major determinant of the likelihood of its being an exporter.  Results from logistic 

regression methods showed that using intermodal transportation and inland port facilities 

increased the probability of a firm‟s high involvement in foreign markets.  Also, our 

findings revealed that competitiveness factors such as species selection, marketing 

practices, and using government export assistance programs were positively related to the 

likelihood of a firm‟s being an exporter.  

  

Literature Review 

 

While much has been written regarding the export activities of sawmills in the U.S. 

(Dickerson and Stevens 1998; Hammett and DeForest 1993; Hansen and West 1999; Ivan 

et al. 2004), little attention has been paid to determining important transportation factors 

in a firm‟s exportation activities. 

 

The globalization of world markets has affected caused an increasing demand for 

international marketing awareness (Shoham and Kropp 1998).  The need to take 

advantage of different market opportunities and to serve customers in the global market 

environment has affected the international market behavior of firms.  Therefore, 

introducing products more quickly in different international markets is necessary in the 

highly competitive global environment (Rundh 2003).  Globalization issues ranked 

among the most important concerns of hardwood sawmill managers (Buehlmann et al. 

2007).  Issues such as transportation costs and changes in domestic markets are 

challenges that mill managers must address.  Transportation is strongly impacting the 

competitiveness of sawmills in the Appalachian region because reliance on trucking, 

coupled with increasing fuel costs, is reducing sawmill competitiveness in domestic and 

global markets (Miller et al. 2005).  The normal rationale behind globalization is value 

creation through lower supply chain (e.g., transportation) costs and access to local 
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markets (Rossi and Robert 2005).  However, it is important to understand what role this 

plays in a sawmill‟s exporting activities in today‟s global environment.   

 

Intermodal transportation was defined as the successive transportation of a loaded 

container or trailer from its place of origin to its place of destination by more than one 

mode of transportation in interstate or foreign commerce as an alternative to trucking 

(Boske and Harrison 1995).  Intermodal and transloading facilities can assist the 

Appalachian region to meet the demands of a global market place.  Parhizkar (2007) 

reported that most responding sawmills were in favor of utilizing or establishing more 

intermodal facilities throughout the region studied.  This study recommended the 

introduction of new and expanded intermodal facilities throughout Appalachia, as well as 

the dissemination of information to the wood products industry on the feasibility of using 

intermodal facilities.  Suggestions for services and equipment at an intermodal node 

included filling containers, phyto-sanitary requirements, loading containers on cars, and 

major intersection connections (Smith et al. 2006). 

 

Exportation can offer several advantages for small hardwood producing companies. 

These advantages include the potential for increased profits, market expansion, and 

economic stability resulting from diversification.  Small companies may recognize the 

potential advantages of exporting but not enter the market due to perceived barriers such 

as unfamiliar procedures and market conditions, inadequate information, and complicated 

trade regulations (Barrett 1990; Wilson 1995). Several studies of forest products 

industries have been conducted to determine the factors that indicate export success. A 

study of southern Appalachian forest products revealed that the keys to southern 

hardwood lumber exports are information and mill equipment (Hammett 1996; Hammett 

and DeForest 1993).  Other hardwood lumber firms with a desire to export identified the 

lack of information concerning international markets as a barrier for exporting.  Once a 

company decides to begin exporting, its need for information becomes more specific.  

Information concerning marketing, transportation, and production are appropriate at this 

point (Ifju and Bush 1994). 
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Active exporters have a more internationally oriented marketing scope, use a variety of 

sales elements, and seek to increase the use of multiple sales channels.  These firms have 

higher self-rated levels of knowledge concerning international business elements 

(Dickerson and Stevens 1998).  The results of the study of hardwood manufacturers in 

West Virginia indicated that a lack of information and expertise were the most important 

impediments to exporting (Stureson et al. 1992).  Exporters of wood building materials to 

Japan from the Pacific Northwest indicated that export success was closely related to firm 

size, shortened distribution channels, product mix, having a company presence in Japan, 

and maintaining a close relationship with Japanese customers even during an economic 

downturn (Ivan et al. 2004). 

 

Only limited information is available concerning transportation and competitiveness 

factors that affect exporting for the U.S. hardwood lumber industry.  This study surveyed 

exporting and other hardwood lumber firms in the United States to determine the factors 

associated with exporting.  Analyzing the results from this study can help other hardwood 

lumber firms understand what important transportation and competitiveness factors are 

needed for exporting. 

 

Objective 

 

The objective of this chapter was to measure the relationships between a hardwood 

sawmill‟s transportation and competitiveness factors (identified from previous chapter) 

and the likelihood of a firm‟s being an exporter.  Quantifying the importance of these 

factors studied will be useful to forest products firms to improve export markets and 

assess potential international marketing decisions.  

 

Methods 

Data Collection 

A sample of 428 nationwide hardwood lumber exporters and 438 randomly chosen other 

hardwood lumber firms in the United States were selected in 2006 from the National 

Hardwood Lumber Association (NHLA), the Harris data provided by the Appalachian 
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Regional Commission (ARC), and the Center for Forest Products Marketing and 

Management at the Virginia Tech membership directories.  

 

A mail survey was conducted to collect data from U.S. hardwood lumber firms. The first 

section of the questionnaire included general questions (categorized as transportation, 

distribution, and competitiveness factors) directed to both exporters and other hardwood 

lumber firms.  The second section of the questionnaire was directed to exporters to 

Mexico.  The questionnaire was reviewed by (Wood Science/Forest Product) faculty 

members from Virginia Tech and the University of Southern Mississippi.  Then the 

instrument was pretested among twelve hardwood lumber firms.  After the development 

of the sample frame and pretesting, the initial mailing, consisting of a personalized cover 

letter and the questionnaire was sent in August 2006.  The first mailing was followed by a 

reminder postcard about two weeks later.  A second questionnaire was mailed two weeks 

after the reminder postcard, and a second reminder postcard was mailed after an 

additional two weeks. The analysis was based on the firms that produced more than 90 

percent of their lumber from hardwood species.  All firms that had sold lumber to 

overseas markets within the past three years were considered exporters.  All other 

responding firms were considered other hardwood lumber firms in the analysis.   

Data Analysis 

Logistic Regression  

Logistic regression was used to create models to determine the relationships between a 

firm‟s transportation and competitiveness factors and the likelihood of its being an 

exporter within the past three years.  Logistic regression modeling is relatively free of 

restrictions and allows for predictions of discrete outcomes, such as group membership, 

from a set of variables that may be continuous, discrete, dichotomous, or a combination 

thereof (Field 2000; Tabachnick 2001).  In this study, a combination of continuous and 

discrete data was used as independent variables.  

 

This method has been used to estimate the influence of firm characteristics, marketing 

situation, and plans on the probability of need for each type of marketing assistance 

(Jensen and Pompelli 2000), to help predict the likelihood of paying more for better 
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indoor environmental quality features (Spetic et al. 2005), to determine significant factors 

affecting ring shake presence in eastern hemlock (John and Paul 2006), to compare the 

drying schedule as the predictor variable and the presence or absence of a drying defect 

as the response variable (Matthew et al. 2005). Logistic regression analysis tested the 

significance and correlation of the demographic data with the decision-making variables 

in the purchase of siding (David and Paul 2001). 

 

Here, it was decided to use logistic regression as correct method because the dependent 

variable for this analysis was a dichotomous (yes/no or 1/0) variable, thus appropriate for 

a logistic regression model and is explained by numerous independent variables. 

Hypothesized Model 

The analysis intends to predict the choice of a hardwood mill to become exporter or not, 

depending on how well or bad it performs with regards to several important 

competitiveness and transportation factors such as transportation means, marketing, 

production, etc. Since a mill can choose to become an exporter or not, the possible 

choices can be coded as 1=mill is an exporter or 0=mill is not an exporter. From 

quantitative point of view, the impact of certain factors on a variable of interest is studied 

through construction of a logistic regression models. The variable of interest in this case 

is “export choice” with two possible values: 1 (exporter) or 0 (non-exporter). The analyst 

is interested in how the changes in values of detected important factors (transportation 

etc.) could impact the choice and success of a mill to become an exporter (this would be 

the depended variable in the model). The most viable way to model this “choice, 0-1, 

type of variable” is to think of it as the probability (likelihood) of a mill to become an 

exporter or not, given a set of known values for some factors of interest detected to be 

important. 

 

Using the data provided in the survey, the logistic regression model is being fitted and the 

key factors impacting the dependent variable „Y‟ (likelihood of being an exporter) are 

detected. The logistic model relates the likelihood of being an exporter to the specific 

values for the identified key factors for hardwood lumber firms as hypothesized as below:  
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Hypothesized Model: likelihood of being an exporter (Y) = f (independent variables), 

therefore, Y = f (transportation factors, competitiveness factors) 

 

The logistic model equation explaining the nature of the relationship between the 

independent important factors and the likelihood of being an exporter is given below. The 

magnitude of impact of each factor on the likelihood is being quantified through the set 

of coefficients   that needs to be estimated through the fitted logistic regression model 

to the surveyed data.                    

)(
1
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Where:  

P i = probability of hardwood lumber mill to be an exporter 

 e  = base of natural logarithms 

  = vector of coefficients to be estimated, 

X i  = vector of independent variables 

 = intercept  

 

The logistic regression model was fitted utilizing the Statistical Analysis System (SAS®) 

LOGISTIC procedure.  

 

How it works 

The set of variables included in the survey is the potential set of explanatory variables 

that might impact the likelihood of a mill to be an exporter. Each respondent gave an 

answer to the set of questions (value recorded for each factor for each particular 

mill=respondent). At the same time, the status of that respondent is recorded as the 

response variable (if exporter, response=1, if non-exporter, response=0). So the response 

variable consists only of 0-1 values in the dataset. The Logistic procedure is run on this 

set of data as: (response=1) = function (factors). The function is the equation given 

above. The purpose of the logistic analysis is to determine the set of coefficient estimates 
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(alphas and betas) used in the above equation to relate the factors to the likelihood of 

being an exporter (y=1, given certain values for the explanatory factors).  

 

All factors intended to be tested should be included in the logistic analysis if the 

assumption of multicollinearity is met and the quality of data supports the estimation of 

betas for all the factors (due to missing data, with a large number of factors included for 

testing in the analysis and a limited number of respondents, estimates for parameters 

cannot be found). For this reason, a variable selection procedure needs to be performed 

first, to ensure that the factors to be included in the logistic analysis are being handled by 

the procedure. After determining correlation between factors they can be grouped in 

groups of factors highly correlated with each others. These factors could not be included 

together in the logistic model. Since correlation within each group is very high, if a 

representative factor from each group is selected to be included in the final logistic 

analysis, the remaining factors are known to be related to this factor so they have similar 

impact on the response variable (in this case the likelihood of being an exporter). 

Judgment plays a big role here to which one of the factors in the group to pick as 

representative. Nevertheless, the other factors highly correlated with the representative 

would only bring redundant information to the analysis.  

 

Another way to deal with the high correlation between two factors is to use the two 

factors in two different logistic analyses. Once the logistic analysis is done on the set of 

factors included together (after it‟s been decided that it is safe and relevant to include 

them together), the betas estimates are found and the significance of the factors is tested 

(equivalent to testing if the coefficient estimates are equal to zero through a Wald‟s test). 

The factors deemed to be statistically significant (equivalent to corresponding beta 

coefficients different from zero, showed by corresponding p-value from the Wald‟s chi-

squared test less than significance level, which is usually equal to p-value < 0.05) are the 

key factors for the likelihood of a mill to be an exporter. Those can be used in the very 

final model to predict the likelihood of being an exporter (theoretically, using this very 

last logistic model, if we know the values for the factors for a new mill, we should be 

able to predict its likelihood of being an exporter).  
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Variable Selection 

The next step was the selection of potential variables for the final regression model. It is 

not possible to include all factors included in the survey in one single regression model 

without testing for collinearity. Many factors are part from same category and tend to be 

correlated to each other. This means that they cannot go into the same constructed 

regression model since the assumption of multicollinearity would be violated and the test 

for significance of factors included in the model would not be reliable.  Variables were 

grouped in the sections (transportation and competitiveness factors) similar to those 

found in the survey instrument (          Table 11).  

 

          Table 11. Variables Used in the Survey 

Variables 

Competitiveness factors Transportation factors 

Travelling to overseas markets (no. of days) 
The use of intermodal transportation 

(no./yr.) 

Overseas trade shows (no.) The use of inland port facility (no./yr.) 

Domestic trade shows (no.) Shipping methods (% of product by volume) 

The use of government export assistance (no.) Contract trucking 

Involved in selling and marketing  (no. of people) Company owned trucks 

Involved in total export sales (no. of people) Customer trucks 

Selling through mill's website to overseas (no.) Multi-modal transportation 

Sales growth (% per year through 2004-2006) Rail 

Marketing research (% of total sale) Competitiveness factors (continue...) 

Domestic customers (% of total production)  Sales and size factors 

Mills such as: Flooring mills, Millwork, Cabinet, 

Furniture, Pallet, In-house use, and other   
Production (MBF/yr.) 

Production by species (% of total production) Employees (no.) 

Red Oak, Yellow Poplar, White Oak, Hard Maple, 

Ash, Cherry, Soft Maple, Soft Maple, Hickory, 

Walnut, Cottonwood, Birch, Alder, Hackberry, 

Beech, Other (Basswood and Cypress) 

Hardwood sales ($ millions/yr.) 

 

 

Only one of any variables at the level p-value < 0.05 was retained in the selection process 

out of each group leaving an uncorrelated data set, as described above. This format 

allowed separate analysis of each individual group, and enabled the selection of the best 

variables from each group for the final model. This method also helped more information 

to be gathered by group and minimized the effect of missing values, yielding the most 
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accurate models possible. Since there are too many variables for a one-step regression, 

the SAS PROC CORR procedures utilized to conduct collinearity tests in stages to 

eliminate highly correlated variables (Hosmer and Lemeshow 2004; Myers and Mullet 

2003), as described before.  

 

Variables including: attending trade overseas shows, number of people involved in 

selling and marketing, number of people involved in export sales, and numbers of days 

traveling to overseas were highly correlated with each other, therefore included in the 

same group called grouped marketing factors. Then one variable used as representative of 

the group in further analysis. If this variable in the group come out significant in the final 

models, this means that the others in the group are also significant.  

 

The last step was applying the second level of screening of variables selected from each 

group. At this second level of screening, collinearity tests were conducted to find the final 

variables to be included in the logistic analysis and to decide if one or several logistic 

analyses should be conducted. The conclusion after this stage is that there are still some 

colliniearities amid variables and it‟s better to set up two logistic analyses and come up 

with two logistic models (          Table 12). At this point the logistic procedure can be run, 

coefficients can be estimated and tests for significance of factors (test if the betas are 

zero) can be conducted. At first a glance is given to the validity of the models and then 

the statistically significant factors are found and final models to be used to explain and 

predict likelihood (probability) of being an exporter (p) are built (only significant factors 

should be used). 
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          Table 12. Summary of Logistic Regression Variables. 

Variables 

 

Other hardwood firms Exporters 

No. MEAN Min. Max. No. MEAN Min. Max. 

Shipping methods (% of product by volume)   

Contract trucking 141 40.74 0 100 123 54.33 0 100 

Customer trucks 141 13.44 0 100 123 13.92 0 100 

Multi-modal transportation 141 2.06 0 50 123 4.63 0 100 

                 

Intermodal transportation (no. /yr.) 125 2.58 0 18 121 9.39 0 18 

Inland port (no. /yr.) 135 0.69 0 18 124 5.53 0 18 

Government export assistance (no.) 140 0.02 0 2 129 0.44 0 9 

Marketing research (% of total sale) 141 0.49 0 4 127 0.81 0 6 

Grouped marketing factors (highly correlated) 

Travelling to overseas (days/ yr.) 137 0.42 0 25 126 15.67 0 65 

Overseas trade shows (no. /yr.) 139 0.02 0 1 128 0.81 0 5 
Involved in selling and marketing 
(no. of people) 140 2.9 1 11 127 3.41 1 11 
Involved in total export sales (no. of 

people) 143 0.11 0 2 129 3.27 2 10 

Mill production by lumber species (% of total production)   

Red Oak 131 25.42 0 90 127 25.58 0 65 

White Oak 131 12.75 0 50 127 17.37 0 90 

Ash 131 3.56 0 25 127 5.64 0 50 

Other (basswood and cypress) 131 6.10 0 90 126 3.56 0 40 

Sales ($ millions/yr.) 

Hardwood sales ($ millions/yr.) 132 9.06 3 45 125 20.03 3 55 

 

Final logistic regression models constructed utilizing the SAS PROC LOGISTIC 

procedure. Two models were developed to avoid problems of collinearity among 

important variables in each model, meaning that each of the variables included in the 

model I is correlated with one of the variables included in the model II. 

 

Therefore, the selection decision for each variable for models I and II was based upon the 

variable screening described on the variable selection step. The logistic procedure decides 

in each of the model which variables seem to have a significant impact on the probability 

of being an exporter. 
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Results and Discussion 

Logistic Regression Models  

Variables were evaluated for significance, utilizing the Wald chi-squared. Significance 

levels and the parameter estimates for each variable are given in  

Table 13 and Table 14. Those variables found not be significant were retained as they add 

informational value to the models. They might not be statistically significant but of 

practical importance for an intuitive analyst. Theoretically only the statistically 

significant factors should be included in each of the final logistic prediction models but 

we consider being of practical importance to have the other factors as well. 

 

Sixteen factors (independent variables) found to be most likely related to determinants of 

exporting. These variables are: grouped marketing factors (attending trade overseas 

shows, number of people involved in selling and marketing, number of people involved 

in export sales, and number of days traveling to overseas), using multi-modal (more than 

one) transportation, using customer trucks, using inland port, production of white oak, 

government export assistance program, other production (basswood and cypress), using 

intermodal transportation (multiple types of transportation), using contract trucking, 

production of ash lumber, production of red oak lumber, and market research. Final 

logistic regression analysis showed the relationships between these factors and the 

likelihood of being an exporter. Two models (Model I and Model II) are shown in  

Table 13 and Table 14, as a result of analysis. The logistic regression equations for 

models I and II are shown:   

Logistic regression equation for Model I:  

).*0153.0(....)..*0362.1(1898.0(
1

1
ii otherprodfactorsmkggri

e
P

 

Logistic regression equation for Model II: 

)*0453.0(....)*0519.0(5765.1(
1

1
ii archmarketreseleshardwoodsai

e
P
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iP  is the likelihood of respondent (i) to be an exporter as determined by the values 

recorded in the survey corresponding to each respondent for the independent variables 

included in model I (i.e. grouped marketing factors, using multi-modal transportation, 

etc) and the parameter estimates determined from the logistic regression model (the 

betas).  

 

Table 13. Logistic Regression Results:  Model I  

Parameter¹ 
Parameter 

Estimates ( ) 
Odds 

Ratio 
p-value² 

Intercept 0.1898  0.66 

Grouped marketing factors  1.0362 2.82 0.02*³ 

Using multi-modal transportation 0.0866 1.09 <0.01* 

Using customer trucks -0.00024 1 0.97 

Using inland port facilities 0.162 1.18 <0.01* 

Production of white oak lumber 0.00054 1 0.95 

Government export assistance 1.2411 3.46 0.04* 

Other production  

(basswood and cypress) 
-0.0153 0.99 0.25 

¹ Validity of model: Percent concordant= 84.9, Percent discordant=14.9,  

   Chi square= 105.1@ alpha < 0.0001 

² p-values resulted from Wald chi-square test  

³ Stars show significant factors at p-value <0.05 

 

 

Table 14. Logistic Regression Results:  Model II 

Parameter¹ 
Parameter 

Estimates ( ) 
Odds 

Ratio 
p-value² 

Intercept -1.5765 
 

<0.01 

Hardwood sales 0.0519 1.05 <0.01*³ 

Using intermodal transportation 0.101 1.11 <0.01* 

Using contract trucking 0.011 1.01 0.01* 

Production of red oak lumber -0.00198 1 0.91 

Production of ash lumber 0.013 1.01 0.71 

Market research 0.0453 1.05 0.74 

¹ Validity of model: Percent concordant= 81.5, Percent discordant= 18.3 

  Chi square= 68.9 @ alpha < 0.0001 

² p-values resulted from Wald chi-square test  

³ Stars show significant factors at p-value <0.05 
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Parameter Estimates ( ) 

The parameter estimates ( ) generated in logistic regression measure the effects of the 

respective independent variables on the likelihood of a respondent being an exporter.  

Firms with higher values recorded in the column of the variables with positive signs in 

the model were more likely to export its goods.  Similarly, firms with higher values 

recorded in the column of the variables with negative signs in the model were less likely 

to export.  For example if Firm X used more intermodal transportation (positive sign) 

than Firm Y, Firm X would be more likely to export than Firm Y. 

 

Odds Ratio: Quantifying the Effect of Independent Variables 

The odd ratios estimates are of great practical importance for this study, showing the 

magnitude of the impact of the variables on the likelihood of a firm‟s exporting activities.  

The odds ratios are usually used to quantify the effect of significant independent 

variables on the dependent variable (Hosmer and Lemeshow 2004).   

 

For example, the odds ratio with respect to “using intermodal transportation” results, 

1.11, means that each percentage increase in shipping lumber (by volume) via this 

method thus increases the odds of being an exporter by 1.11% (Model II).  However, a 

one unit increase in the “attending trade shows” variable raises the odds for a company to 

be an exporter by 2.82 % (Model I).  In other words, the bigger the odds, the larger the 

impact on the likelihood of exporting. 

 

Validity of Logistic Regression Models: Percent Concordant & Chi Square 

Colinearity diagnostics indicated that the assumption of independence of the variables for 

regression was not violated for either of the models selected.  None of the variables for 

consideration were correlated at the level of p-value <0.05 when placed into the two 

proposed models.  Variables were evaluated for significance, utilizing the two-tailed test.  

Significance levels and the parameter estimates for each variable were also given ( 

Table 13 and Table 14).  Those variables found not be significant were retained, 

however, as they added informational value to the models.  
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The quality of the model was assessed by two methods (Allison 2001; Hosmer and 

Lemeshow 2004). The likelihood ratio test statistic for Models I and II were equal to 

105.1 and 68.9, respectively, and corresponded to the significant chi-square goodness of 

fit statistics for both models at the level of alpha <0.001; hence both models were 

determined to be statistically valid. 

 

Another way to assess the validity of the model is the percent concordant, which assesses 

the ability of the model to come with good predictions.  This method measures the 

predictive ability of logistic models by considering all pairs of observations having 

different values for the dependent variable.  It then computes the proportion of the cases 

in which the predicted probabilities are higher for the member of the pair with the higher 

value of the dependent variable.  If the prediction is the same as the actual status, then we 

have a concordance (Allison 2001).  The fraction takes on a value of 0 when there is no 

concordance and a value of 1 when there is perfect concordance.  The model is valid if 

we have a high number of concordances and low number of discordances.  In our study, 

the percent concordants turned out to be high:  84.9 for Model I and 81.5 for Model II, 

thus indicating very good predictive capabilities.  

 

Hypothesis Testing  

 

Significant Factors 

The models generated from the logistic regression analysis demonstrated that hardwood 

lumber transportation and competitiveness factors can be quantified and linked to the 

probability of companies‟ being exporters.  The following results indicated that 

transportation and competitiveness factors appear to influence the likelihood of exporting 

activities for hardwood sawmills: 

Transportation Factors 

Firms that exported tended to use multi-modal transportation (multiple types of 

transportation) for shipping a greater percentage of lumber (by volume) to their domestic 

customers in 2006.  This variable exhibited a significant (p-value < 0.01) and positive 

correlation with exportation.  Firms that used more intermodal transportation and inland 
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port facilities from 2004 through 2006 for shipping lumber to ports per year were more 

likely to export their products.  The analysis showed that these variables had a significant 

(p-value < 0.01) and positive influence on the likelihood of firms being exporters.  

 

Intermodal transportation was defined earlier as the successive transportation of a loaded 

container or trailer from its place of origin to its place of destination by more than one 

mode of transportation in interstate or foreign commerce (DeWitt and Clinger 2000). 

 

The results indicated that most sawmills are not utilizing the alternate modes of 

transportation.  Transportation is strongly impacting the competitiveness of the forest 

products industry.  Reliance on trucking, coupled with increasing fuel costs, is reducing 

the competitiveness of sawmills in domestic and global markets (Miller et al. 2005).  

Thus, finding alternatives to trucking is of utmost importance.  Sawmills throughout 

Appalachia responded that rising fuel costs, shortage of trucks, and increased insurance 

costs are substantially raising the costs of shipping lumber (Parhizkar et al. 2007).  

Hence, using multi-modal transportation as an alternative to trucks to ship a greater 

percentage of lumber is an important factor for exportation.  This change should reduce 

the costs of shipping for sawmills in a highly competitive environment.  

 

Exporting firms relied on contract trucking for shipping a greater percentage of lumber 

(by volume) to their domestic markets in 2006.  Surprisingly, however, reliance on 

customer trucks was negatively related to exporting.   

Competitiveness Factors  

Firms that had larger hardwood lumber sales ($ million/year) were more likely to export 

their goods than those that sold less hardwood.  Hardwood sales exhibit a significant (p-

value < 0.01) correlation with exporting. 

 

Firms that exported tended to have produced a greater proportion of ash and white oak 

lumber.  Therefore, the higher productions of these species were positively related to the 

likelihood of being an exporter but did not exhibit a significant correlation with 

exporting.  On the other hand, firms that produced a greater percentage of their lumber 
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species consisting of red oak, basswood, and cypress were less likely to have exported.  

Statistical trade data reported the important hardwood lumber export species included 

white oak, red oak, maple, cherry, yellow poplar, and ash, in that order (USDA 2007).  A 

survey of Appalachian hardwood manufacturers in 2005 reported that red oak, poplar, 

and ash were mentioned by a few respondents as specific species that were harder to sell 

than white oak (Buehlmann et al. 2007).  However, the demand for U.S. hardwoods in the 

Middle East region has increased significantly over the last three years.  The continuing 

construction boom in this region has led to an increased demand for hardwoods for 

flooring and furniture.  This development has led to the exportation of American white 

oak and ash to this region (HRX 2007).  

 

The following marketing factors were significantly (p-value < 0.05) linked to exporting:  

using a government export assistance program, attending overseas trade shows, number 

of people involved in selling and marketing, number of people involved in export sales, 

and numbers of days traveling overseas.  In 2006, firms that reported higher value in each 

of these factors were more likely to export than those which had correspondingly lower 

values.  

The American Hardwood Export Council (AHEC), the leading international trade 

association for the hardwood industry, promoted U.S. hardwood in the Dubai 

International Wood & Wood Machinery Show in 2007; it announced a total of $50 

million in sales closed in 2006 (AHEC 2006b).  This fact demonstrates the importance of 

trade shows and export assistance programs for firms that wish to increase their export 

sales.  

 

Market research spending as a percentage of total sales was not significantly related to a 

company‟s likelihood of being an exporter.  It seems that although most firms do not 

investigate foreign markets, they are aware of services that sponsor seminars on the 

basics of exporting and provide information on doing business in a foreign country (Ifju 

and Bush 1994).  Increased availability of information on foreign markets is needed for 

exporters to increase their overseas sales and for other hardwood lumber firms planning 

to enter new markets. 
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Conclusions 

 

This study has provided useful information to hardwood lumber firms, policymakers, and 

export promotion personnel.  Hardwood sawmills are encouraged to understand the 

alternative modes of transportation. Sawmills marketing plans for international trade 

should consider utilizing multi-modal transportation, intermodal transportation means, 

and inland port facilities than trucking alone, confirming the results of previous work 

(Parhizkar et al. 2007).   

 

The augmented transportation system could greatly improve the transportation efficiency 

of the wood sector.  This requires bringing together industries (wood products and 

transportation), modes of transport (e.g., railway, road, and inland port) as well as 

countries (e.g., ports in foreign countries and U.S. inland and ocean ports).  Information 

dissemination to sawmills on the feasibility of using intermodal facilities is 

recommended.   

 

Efforts to promote exportation for sawmills should therefore take into consideration the 

following factors:  alternative modes of transportation, marketing information, 

communication, and the need to educate firms on the feasibility of using intermodal 

transportation and inland port facilities.  Access to marketing knowledge in global 

environments seems vital to U.S. sawmills that wish to increase their exports of 

hardwood lumber.  Promotional programs should focus on specific hardwood lumber 

products for particular overseas markets, trade shows, and export assistance programs. 

 

Hardwood lumber firms must first realize the benefits that can be gained from knowledge 

of international markets.  The results of this study need to be communicated to sawmills 

that would like to export or increase their export sales.  Increased exports will help 

stabilize the production of hardwood lumber, which is integral to the economy of the 

country, as well as create employment opportunities throughout the U.S. in this sector, 

and finally, help relieve the trade deficit. 
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CHAPTER 5. COMPARISON OF EXPORTERS TO MEXICO, ASIA, AND 

EUROPE 

 

 

Introduction 

 

This chapter is analysis of variables associated with successful exporting. Data from 

exporting hardwood sawmills to Mexico, Europe, and Asia were analyzed to determine 

what makes successful exporting to these markets. Factors including, export distribution 

methods, relationship with export distribution partner, competitiveness, transportation, 

and export assistance were analyzed. This chapter addressed a gap in the international 

distribution channel literature by examining proper method selections and the relationship 

with distribution partner as they are linked to sales growth for sawmills. Such information 

are also useful for government agencies that wish to promote business commitment to 

sawmills throughout the United States for the following international markets.     

 

Literature Review 

 

Many hardwood lumber firms have been exporting successfully for years, yet there is 

lack of published information regarding distribution channels selections, relationship with 

distribution partner, transportation, and competitiveness factors that determine sales 

growth to their international markets. Most importantly, there is also little done about 

exporting of hardwood lumber to Mexico. In this study we examine the impact of these 

factors on sales growth for exporting hardwood sawmills to Mexico, Europe, and Asia. 

The regression models developed which helped explain what determines successful 

exporting for firms to these markets. The analysis of these factors will suggest how firm 

can begin exporting, or increase export sales to the overseas markets. 

International Marketing 

Globalization has effected increasing demand for international marketing awareness 

(Rundh 2003). International marketing is the process of focusing the resources and 

objectives of a company on global marketing opportunities. The importance of exporting 

for U.S. hardwood lumber firms is evidenced by trade statistics (AHEC 2006d; AHMI 

2007). The marketing concept requires meeting customer needs better than competitors. 
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The basic goal of marketing is therefore to develop a competitive advantage and to create 

customer value by maintaining focus on its key customer groups (Shoham and Kropp 

1998).  

Distribution Channels Selections 

One of the main successful characteristics for exporters is having a proper distribution 

channels selection for international markets. In global market, time is money, and rapid 

market entry, and penetration are needed (Gabrielsson et al. 2002). Greatest potential for 

achieving a competitive advantage now lies in distribution among the 4 P‟s (price, 

production, promotion, and placement) (Pelton et al. 2002). A nationwide survey of U.S. 

exporting firms showed that exporters that are committed to international business tend to 

sell directly to final end users, operate their own export department, and charge higher 

prices for products exported than for sales in the domestic market. Therefore, such 

exporters perform better financially (Koh 1991). 

 

There are several studies which discuss the growing importance of distribution channels 

selection as a key strategic variable in marketing and a key concern within international 

business (Arnold 1996; Chan 1992; Gabrielsson et al. 2002; Matear et al. 2000; Stock et 

al. 1982). These studies revealed the importance of type of distribution channel selection 

to export profitability. The significance of channel strategy for export distribution reflects 

the crucial role of exports for U.S. hardwood lumber industries that cannot rely upon the 

domestic market to survive. As the number of firms participating in export activities 

increases, their tendency to select proper sales channels increase. This is important 

because inappropriate channel selections are difficult to change and have a long-term 

impact on company performance.  

Relationship with Distribution Partners 

International distribution channel studies revealed that manufacturers can enhance 

performance through a better relationship with their distribution partners (Gilliland and 

Bello 1997; Weitz and Jap 1995). Gibbons (1993) found that trust and honesty are keys to 

success for manufacturers and their agents that permit work to be done effectively as a 

team, knowing and understanding each other‟s goals. Communication, commitment, 
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cultural sensitivity, and patience were found as important perquisites for enhancing 

cooperation between sellers and buyers (Leonidas et al. 2006; Olsen and Ellram 1997; 

Robicheaux and Coleman 1994). Roath (2000) examined the relational governance 

strategy in manufacturer-foreign distributor relationships and revealed that the greater the 

manufacturer‟s emphasis on the behavioral dimensions of relational governance, the 

greater the potential to achieve high performance. Another study indicated that 

marketplace affects this relationship (Barrett 1990). It is crucial to see how this factor is 

impacting the sales growth for hardwood exporters to international markets.  

 

Objective 

 

The objectives of this study were to:  (1) Assess important factors for successful 

exporting to Mexico, Europe, and Asia and (2) Determine important features of factors 

that differ for exporting to the following foreign markets.  Factors including, export 

distribution channel selections, relationship with export distribution partner, 

competitiveness, transportation, and export assistance programs were studied. Therefore, 

models developed to measure the relationships between these factors and the sales growth 

to Mexico, Europe, and Asia, separately. Quantifying the importance of the factors 

studied will be useful to the U.S. sawmills to overcome barriers and increase export to 

international markets, especially Mexico. 

 

Methods 

Data Collection 

A mail survey was conducted to collect data for the hardwood lumber firms. A sample of 

428 nationwide hardwood lumber exporters were selected in 2006 from the National 

Hardwood Lumber Association (NHLA), Harris data provided by Appalachian Regional 

Commission (ARC), and the Center for Forest Products Marketing and Management at 

the Virginia Tech membership directories. 

 

The questionnaire included questions (categorized as transportation, distribution, export 

organizations, and competitiveness factors) directed to exporters to Mexico, Asia, and 

Europe, separately. The questionnaire was reviewed by (Wood Science and Forest 
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Products) faculty members from Virginia Tech and the University of Southern 

Mississippi. Then the instrument was pretested among twelve hardwood lumber firms.  

After the development of the sample frame and pretesting, the initial mailing, consisting 

of a personalized cover letter and the questionnaire was sent in August 2006.  The first 

mailing was followed by a reminder postcard about two weeks later.  A second 

questionnaire was mailed two weeks after the reminder postcard, and a second reminder 

postcard was mailed after an additional two weeks. 

Response 

The initial response rate was 30.6 percent. Of the 170 firms responding to the survey, 131 

were usable replies and were included for the analysis. The other 39 replies included 

those from firms that were returned blank, with insufficient information, or inactive 

firms. The adjusted response rate was 35.9 percent. The adjusted response rate was 

calculated by dividing the number of returned and completed questionnaires by the total 

number mailed (after subtracting unusable and undeliverable questionnaires).  

 

For this analysis, usable responses were determined to include 131 exporters. Of this, the 

number of exporters to the following markets was identified: Mexico (49), Asia (101), 

and Europe (101). Responding exporting hardwood firms indicated the percentage of 

export lumber sales for each of the following regions in                                 Table 15. 

 

                                Table 15. The Average Percentage of Export Lumber Sales  

Regions Percentage 

Europe 44.2 

Asia 39.2 

Mexico 5.3 

Other* 11.3 

                                * Other regions included Canada and Middle East 

 

Responding exporting hardwood firms indicated the number of years they have been 

involved in exporting. The average percentage of responding firms involved in exporting 

is presented in                                           Table 16. 
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                                          Table 16. Firms Involved in Exporting 

Years Percentage 

1-5 20.5 

6-10 13.9 

11-15 13.1 

16-20 16.4 

21-25 10.7 

>25 25.4 

Data Analysis 

The analysis was based on the firms that produced more than 90 percent of their lumber 

from hardwood species and were active. All firms that had sold lumber to these foreign 

markets within the past 3 years were considered in the final analysis. Three types of 

questions included in the survey: numerical, rating, and open ended. Rating questions had 

1-7 scales, therefore considered quasi-numerical and included in the analysis as 

continuous data (Bush et al. 2006; Mutchnick and Berg 1995).  

 

Summary statistics for the types of data collected from hardwood lumber firms are 

presented in the following tables and also in the appendix C. These raw data was then 

used to: (1) test for differences between exporting sawmills to Mexico, Asia, and Europe 

with regards to every factor (Bonferroni test used) and (2) predict factors associated with 

sales growth to Mexico, Asia, and Europe (regression models developed). The following 

sections will explain and discuss these methods.  

 

Summary statistics for percentage of distribution methods used by exporting firms to 

Mexico, Asia, and Europe are shown in Table 17. 

 

 Table 17. Summary Statistics for Distribution Methods Used (%) 

 Distribution methods 

Mexico Asia Europe Overall 

N 

Mean 

(%) N 

Mean 

(%) N 

Mean 

(%) N 

Mean 

(%) 

Mill sells to U.S. Exporter that exports to overseas 48 40.6 99 46.9 100 23.3 247 36.1 

Mill exports directly to a final customer in overseas 48 30.8 99 35.3 100 38.4 247 35.7 

Mill exports directly to a distributor in overseas 48 24.0 99 15.4 100 35.9 247 25.4 

Mill exports directly to its own affiliate in overseas 48 4.6 99 2.3 100 2.4 247 2.8 
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Summary statistics of relationship satisfaction with distribution partner for exporting 

firms to Mexico, Asia, and Europe are shown in  

Table 18. 

 

Table 18. Summary Statistics for Relationship with Distribution Partner  

Factors 
Mexico Asia Europe Overall 

N Mean N Mean N Mean N Mean 

(Where 1= very unsatisfied, to 7= very satisfied) 

Honesty 44 5.5 99 5.3 100 6.1 243 5.7 

Communication 43 5.3 97 5 99 5.7 239 5.4 

Patience 44 5.2 97 4.9 100 5.5 241 5.2 

Cultural sensitivity 43 5.1 91 4.8 98 5.5 232 5.2 

Commitment 44 4.9 98 4.8 100 5.8 242 5.2 

Compromise 44 4.8 98 4.4 98 5.3 240 4.8 

Information sharing 44 4.8 97 4.4 100 5.4 241 4.9 

Visits 44 4.5 93 4.8 98 5.3 235 5.0 

 

Summary statistics of ranked transportation factors for exporting firms to Mexico, Asia, 

and Europe are shown in Table 19. 

 

Table 19. Summary Statistics for Transportation Factors                                                               

Factors 
Mexico Asia Europe Overall 

N Mean N Mean N Mean N Mean 

 (Where 1= least important, to 7= most important) 

Transportation cost 46 6 96 5.8 96 5.6 238 5.7 

Knowledge about exporting 44 5.5 97 5.8 97 5.8 238 5.7 

Documentation process 44 5.3 95 5.5 94 5.3 233 5.4 

Transportation choices 43 5.3 95 5 97 5.1 235 5.1 

Truck availability 44 4.8 93 4.8 97 4.7 234 4.8 

Having a good freight forwarder 45 4.7 96 5.6 98 5.5 239 5.4 

Delays in shipment deliveries 43 4.6 94 4.9 96 4.9 233 4.8 

Product security 43 4.4 89 4.2 96 4.2 228 4.3 

Having a good customs broker 45 4.4 91 3.8 97 4.1 233 4.0 

Point of entry 44 4.3 90 4 96 4.2 230 4.2 

Access to international shipping 41 4.2 94 5.2 94 5.1 229 5.0 

Use of the agent in overseas 40 3.4 91 4.3 94 4.7 225 4.3 
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Summary statistics of ranked competitiveness factors for exporting firms to Mexico, 

Asia, and Europe are shown in  

Table 20. 

 

Table 20. Summary Statistics for Competitiveness Factors                                                                     

Factors 
Mexico Asia Europe Overall 

N Mean N Mean N Mean N Mean 

 (Where 1= least important, to 7= most important) 

Competitive prices 46 5.9 99 6 97 5.7 242 5.9 

Credit issues with customers 45 5.5 94 4.6 93 4.3 232 4.7 

Identifying market segment 46 4.6 96 4.7 96 5.1 238 4.8 

Product packaging 45 4.3 95 4.6 94 5.7 234 5.0 

Product modification 45 4.1 97 4.4 96 5.1 238 4.6 

Identifying market demand 46 4.1 96 4.8 96 5.1 238 4.8 

Language skills 46 3.8 97 3.6 95 3.7 238 3.7 

Product labeling 45 3.2 94 3.6 94 4.3 233 3.8 

Promotion 46 3.1 95 3.6 96 3.6 237 3.5 

Trade contacts assistance 46 3 97 3.7 95 3.4 238 3.5 

Financing assistance 46 2.7 95 2.4 95 2.4 236 2.4 

Government regulations 46 2.5 97 3.2 96 2.7 239 2.8 

 

Summary statistics of ranked helpfulness of export organization assistance programs for 

exporting firms to Mexico, Asia, and Europe are shown in Table 21. 

 

Table 21. Summary Statistics for Export Assistance from Organizations                             

Factors 
Mexico Asia Europe Overall 

N Mean N Mean N Mean N Mean 

(Where 1= not helpful, to 7= very helpful) 

Your own export division 35 5.4 74 5.7 74 6.1 183 5.8 

Trade shows or fairs 31 3.1 73 3.6 70 3.3 174 3.4 

Trade associations 33 3.1 82 3.7 72 3.7 187 3.6 

U.S. Dept. of Commerce 33 2.5 72 2.5 71 2.4 176 2.5 

State Dept. of Commerce 34 2.8 74 2.8 71 2.5 179 2.7 

University extension 31 2.1 66 1.9 65 1.9 162 1.9 

Foreign distributors 34 3.0 79 3.7 78 4.2 191 3.8 

Export agents 33 3.6 80 4.8 84 5.3 197 4.8 

Foreign government agencies 31 1.8 65 1.8 64 2 160 1.9 
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Summary statistics of sales growth and transportation costs for exporting firms to 

Mexico, Asia, and Europe are shown in  Table 22. 

 

 Table 22. Summary of Sales Growth and Transportation Costs for Exporting Firms  

Factors 
Mexico Asia Europe Overall 

N Mean N Mean N Mean N Mean 

Sales growth 2004 through 2006 (% per year) 48 8.7 99 11.5 99 9.9 246 10.3 

Transportation costs (% of the total costs) 43 15.0 85 12.8 85 10.9 213 12.5 

 

 

Testing the Mean Differences for Each Factors among Mexico, Asia, and Europe 

 

MANOVA test 

Multivariate analysis of variance (MANOVA) test was first used to see whether there is a 

difference between exporting sawmills to Mexico, Asia, and Europe with regards to every 

factor. If the p-value column shows that there exists overall significant differences 

between regions, when considering all factors together. Therefore, we can reject the null 

hypothesis for each test. Then we can test pair-wise comparison between every two 

means using bonferroni correction. 

 

The MANOVA procedure was performed in SAS, with proc GLM. Tests for violations of 

assumptions were performed to evaluate if MANOVA was appropriate for this study 

(Hair et al. 1995; Schlotzhauer 1987). No violations of multivariate normal distribution 

assumptions were observed by examination of box-plots and normality plots. Results 

from MANOVA for overall region comparisons with respect to all factors are shown 

below (Table 23).  

 

Table 23. MANOVA Test Criteria and F Approximations  

        Statistic                            Value      F Value  Num DF   Den DF      Pr > F 

Wilks' Lambda¹ 0.12 2.16 94 108 <.0001 

Pillai's Trace 1.29 2.13 94 110 <.0001 

Hotelling-Lawley Trace 3.88 2.19 94 98.36 <.0001 

Roy's Greatest Root² 2.53 2.96 47 55 <.0001 

¹F Statistic for Wilks' Lambda is exact. 

²F Statistic for Roy's Greatest Root is an upper bound. 
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The p-value column shows that there exists overall significant differences between 

regions, when considering all factors together. Therefore, we can reject the null 

hypothesis for each test. 

Bonferroni Correction Test 

 

Multiple comparisons of means with Bonferroni correction used to compare differences 

among group means (i.e. Asia-Europe) when the ANOVA F-test came out significant. 

Therefore, a test for pair-wise comparison between every two means was conducted and 

the generated p-value was compared with the corresponding significance level, as stated 

by Bonferroni‟s method, to detect the significance of the difference between the two 

means (Hair et al. 1995).  

 

The Bonferroni correction method consists of: Bonferroni alpha = alpha/C, where C is 

the number of possible paired comparisons (Lentner 1986).  In this example there are 6 

possible comparisons, so the Bonferroni alpha is = 0.05/6 = 0.008333. Therefore, a 

significant difference between two means is detected with a t-test with Bonferroni 

correction. This test ensures that the overall significance level for the 6 tests is 0.05 so it 

compares the individual p-value for each one of the 6 tests with 0.05/6 to see if that 

particular test is significant. 

 

The results derived from Bonferroni correction methods in more detail for corresponding 

significant factors among exporting sawmills to Mexico, Asia, and Europe are included in 

Appendix E. 
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Testing the Export Success Factors for Exporting Sawmills to Mexico, Asia, and 

Europe 

 

 

 

Export success was measured by „sales growth from 2004 through 2006‟ for each foreign 

market. This has been a common way to determine export success and performance for 

different industries (Beamish and Monro 1986; Culpan 1989; Kedia and Chokar 1986; 

Munro and Beamish 1987; Rosson 1982). Therefore, sales growth for each foreign 

market was used as dependent variable and factors related to distribution methods, 

relationship satisfaction with distribution partner, transportation, and competitiveness 

were used as independent variables.  

 

Therefore, the regression analysis was used to test the relationship between dependent 

variable (sales growth) and independent variables (distribution methods, transportation, 

competitiveness, helpfulness of export organization assistance, and relationship 

satisfaction with export distributor partner). 

 

Regression Analysis 

Regression analysis model is concerned with describing and evaluating the relationship 

between a given variable (usually called the dependent variable) and one or more other 

variables (usually known as the independent variables. These models are used to help 

predict the value of one variable from one or more other variables whose values can be 

determined (Chatterjee and Hadi 2006). If a variable has missing data, an available case 

regression is performed on the other variables in the data set and regression equation 

imputes the values of the missing data. This has made regression models very popular 

(Vriens et al. 2001). This method has been used to determine buying attitudes that 

differentiates meaningfully among alternative offerings (Myers and Alpert 1997), to test 

the effects of marketing practices on stumpage returns in forest timber sales in western 

Oregon (Bennett and Cleaves 1997), to estimate and compare costs for forwarding small-

sized beech logs with horses and mini-skidder in uneven-aged beech stands (Gallis 2004). 
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The relationship between dependent variable (sales growth) and independent variables 

was of intention of this study. The sales growth variable can be expressed as a function of 

a linear combination of the independent variables. The linear regression equation takes 

the following basic form: 

 

...=Y 22110  

Where:  

= dependent variable (sales growth) 

= independent variables  

 = intercept term  

 = random term 

Variable Selection for Regression 

 

Summed Likert 

Each Likert category (e.g. distribution, competitiveness, etc) included several variables. 

Responses to each Likert category were summed and considered as one factor to be able 

to treat data as continuous and apply the normal theory. Responses to a single Likert item 

are normally treated as ordinal data, and Likert responses can be analyzed using non-

parametric tests. When responses to several Likert items are summed, they may be 

treated as interval data measuring a latent variable, and then the parametric statistical test 

such as the analysis of variance can be applied (Hite and Fraser 1988; Preisser 2002; 

Russell and Bobko 1992).  

 

The data were analyzed utilizing the Statistical Analysis System (SAS®) PROC REG 

procedure (Chatterjee and Hadi 2006; Freund and Littell 2000). The t statistics for the 

estimated regression coefficients (parameter estimates) was used to compare the relative 

influence of the independent variable on the response variables (Freund and Littell 2000).  

Screening and Collinearity Check 

Variables were tested for collinearity to insure no violation in the variable selection 

process occurs. Only one of any variables at the level P< 0.05 was retained in the 

http://www.answers.com/topic/level-of-measurement
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selection process leaving an uncorrelated data set. The remaining variables were 

considered for inclusion in the final model. The SAS PROC CORR procedure was 

utilized to conduct collinearity tests in stages to eliminate highly correlated variables.  

The next step was applying the second level of screening of variables not highly 

collinear. At this second level of screening, collinearity tests were conducted on the set of 

variables selected at the previous stage to find variables suitable for a model of hardwood 

lumber export success. Collinearity diagnostics indicated that none of the variables for 

consideration were correlated at the level of p-value <0.05 when placed into the each 

model. The final group of uncorrelated variables derived from the second screening was 

included into a regression model.  

 

Final regression models were constructed and tested utilizing the SAS PROC REG 

procedure (Draper and Smith 1998; Freund and Littell 2000). These procedures were 

repeated for collected data for exporting firms to Mexico, Asia, and Europe separately to 

develop three models.  

 

Variables were evaluated for significance, utilizing the two-tailed test. Significance levels 

and the parameter estimates for each variable are also given. Those variables found not 

be significant were retained as they add informational value to the models. The final 

models helped explain what important factors are determining successful exporting to 

these foreign markets.  

 

Validity of Regression Models 

The overall regression test from the Analysis of Variance results indicated that the final 

models were valid at p-value <0.05.  The R-Square test for the overall regression from 

the Analysis of Variance indicated that the model is valid at significance level: 39% for 

Mexico, 33% for Asia, and 44% for Europe which explains the variation in the dependent 

variable (sales growth) as it determined by the selected factors included in the model. 

Following factors were quantified and linked to export success to Mexico, Asia, and 

Europe: distribution channel selections, distribution relationship satisfaction, export 

organization, competitiveness, and transportation factor. Final multiple regression 
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analysis for each foreign market showed the relationships between these factors, which 

are important indicators of export success. The final models for each foreign market are 

shown in                  Table 31.  

 

Results and Discussion 

 

 

Results and Discussion on Differences between Each Factor among Exporting 

Sawmills to Mexico, Asia, and Europe 

 

 

The following figures in this section are derived from the summary statistics tables 

presented and discussed in the method section of this chapter. Also, the following tables 

in this chapter are results of Bonferroni Correction Test multiple paired comparisons for 

each factor among between Mexico, Asia, and Europe.  

 

Export Distribution Methods 

Distribution methods used for exporting firms to Mexico, Asia, and Europe are presented 

in Figure 8. 

 

 

Figure 8. Distribution Methods Used for Exporting  
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The average percentage of export distribution methods used by firms to Mexico were 

(Figure 8), in order: Mill sells to a U.S. exporter that exports to Mexico (40.6 %), Mill 

exports directly to a final customer (30.8 %), Mill exports directly to a distributor in 

Mexico (24%), and Mill exports directly to its own affiliate in Mexico (4.6 %). 

 

The results of analysis indicates that average percentage of export distribution methods 

used by firms to Asia were (Figure 8), in order: Mill sells to a U.S. exporter that exports 

to Asia (46.9 %), Mill exports directly to a final Asian customer (35.3 %), Mill exports 

directly to a distributor in Asia (15.4 %), and Mill exports directly to its own affiliate in 

Asia (2.3 %). 

 

Analysis indicates that average percentage of export distribution methods used by firms 

to Europe were (Figure 8), in order: Mill exports directly to a final European customer 

(38.4 %), Mill exports directly to a distributor in Europe (35.9 %), Mill sells to a U.S. 

exporter that exports to Europe (23.3 %), and Mill exports directly to its own affiliate in 

Europe (2.4 %). 

 

In section, „results on testing the export success factors for Mexico, Asia, and Europe‟, 

developed models from regression analysis results (                 Table 31) predicted these 

distribution methods associated with sales growth to Mexico, Asia, and Europe.  

Therefore, the best practices for using distribution methods are measured and explained 

for US hardwood lumber sawmills to the following international markets. 
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Distribution Methods that Differed Significantly among Mexico, Asia, and Europe 

 

As it discussed earlier, Bonferroni test was used to determine factors that differed 

significantly among each two international markets for U.S. hardwood exporting firms.  

This is the most appropriate test for this data, as we found in method section of this 

chapter. Final results from multiple comparisons of means with Bonferroni correction test 

is shown in Table 24. Factors that differed significantly at p-value < 0.05 among each 

two foreign markets are recognized by star signs (***). However, appendix E lists the 

detail statistical tables from each factor with corresponding p-value.  

 

Table 24. Relationship between Exporting Firms to Mexico, Asia, and Europe and their 

Distribution Methods Using Bonferroni Correction Test for Multiple Paired Comparisons 

Region Comparison 

Mill exports 

directly to a 

final customer 

in overseas 

Mill exports 

directly to its  

own affiliate in 

overseas 

Mill exports 

directly to a 

distributor in 

overseas 

Mill sells to 

U.S. Exporter 

that exports to 

overseas 

 

Difference between Means 

Mexico - Europe -7.61 2.18 -11.89 17.33*** 

Mexico - Asia -4.49 2.26 8.62 -6.31 

Europe - Mexico 7.61 -2.18 11.89 -17.33*** 

Europe - Asia 3.02 0.06 20.46*** -23.62*** 

Asia   - Mexico 4.49 -2.26 -8.62 6.31 

Asia   - Europe -3.02 -0.06 -20.46*** 23.62*** 

Comparisons significant at p-value < 0.05 are indicated by ***.  

 

Mill Exports Directly to a Distributor in Overseas 

There is a significant difference between the mean for Europe - Asia.  The difference is 

20.46 and positive; therefore exporting firms to Europe used this method of distribution 

significantly higher than exporting firms to Asia. 

 

Mill Sells to U.S. Exporter that Exports to Overseas 

There is a significant difference between the mean for Mexico – Europe. The difference 

is 17.33 and positive; therefore exporting firms to Mexico used this method of 

distribution significantly higher than exporting firms to Europe. 
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Also, there is a significant difference between the mean for Asia – Europe. The difference 

is 23.62 and positive; therefore exporting firms to Asia used this method of distribution 

significantly higher than exporting firms to Mexico. In general, responding exporting 

firms to Europe used this method of distribution significantly less than exporting firms to 

Mexico and Asia as a percentage of all distribution methods used. 

Relationship with Distribution Partner  

The relationship satisfaction with primary distribution partner for exporting firms to 

Mexico, Asia, and Europe is presented in Figure 9.   

 
Figure 9. Satisfaction of Firm's Relationship with Export Distribution Partner 

 

Exporting firms to Mexico ranked the following factors as their least satisfaction factors, 

respectively: visits, information sharing, compromise, and commitment.  

 

Exporting firms to Asia ranked the following factors as their least satisfaction factors, 

respectively: compromise, information sharing, visits, and commitment.  

 

Exporting firms to Europe ranked the following factors as their least satisfaction factors, 

respectively: compromise, visits, information sharing, and patience.  
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In general, exporting firms to Mexico, Asia, and Europe were more satisfied with 

honesty, communication, and patience of their primary distribution partner among other 

factors. They also were unsatisfied with visits, information sharing, and compromise of 

their primary export distribution partner. 

 

Relationship Satisfaction with Distribution Partner that Differed Significantly 

among Mexico, Asia, and Europe 

 

Final results from multiple comparisons of means with Bonferroni correction is shown in 

Table 25. Factors that differed significantly at p-value < 0.05 among each two foreign 

markets are recognized by star signs (***). However, appendix E lists the detail statistical 

tables from each factor with corresponding p-value. 

 

Table 25. Relationship between Exporting Firms to Mexico, Asia, and Europe and 

their Relationship Satisfaction with Distribution Partner with Bonferroni 

Correction for Multiple Paired Comparisons 

Region 

Comparison Honesty Patience Commitment Compromise 

  Difference between Means 

Europe - Mexico 0.53 0.34 0.97*** 0.49 

Europe - Asia 0.80*** 0.65*** 1.03*** 0.91*** 

Mexico - Europe -0.53 -0.34 -0.97*** -0.49 

Mexico - Asia 0.26 0.32 0.07 0.42 

Asia   - Europe -0.80*** -0.65*** -1.03*** -0.91*** 

Asia   - Mexico -0.26 -0.32 -0.07 -0.42 

Region 

Comparison 

Cultural 

sensitivity 
Visits Communication 

Information 

sharing 

  Difference between Means 

Europe - Mexico 0.35 0.78*** 0.46 0.65 

Europe - Asia 0.62*** 0.53*** 0.72*** 0.96*** 

Mexico - Europe -0.35 -0.78*** -0.46 -0.65 

Mexico - Asia 0.27 -0.25 0.26 0.31 

Asia   - Europe -0.62*** -0.53*** -0.72*** -0.96*** 

Asia   - Mexico -0.27 0.25 -0.26 -0.31 

          Comparisons significant at p-value < 0.05 are indicated by ***.  
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Honesty 

There is a significant difference between the mean for Europe - Asia.  The difference is 

0.80 and positive; therefore exporting firms to Europe were more satisfied with the 

honesty of their primary distribution partner than exporting firms to Asia. 

 

Patience 

There is a significant difference between the mean for Europe - Asia.  The difference is 

0.65 and positive; therefore exporting firms to Europe were more satisfied with the 

patience of their primary distribution partner than exporting firms to Asia. 

 

Commitment 

There is a significant difference between the mean for Europe - Asia.  The difference is 

1.03 and positive; therefore exporting firms to Europe were more satisfied with the 

commitment of their primary distribution partner than exporting firms to Asia.  

 

Also, there is a significant difference between the mean for Europe - Mexico.  The 

difference is 0.97 and positive; therefore exporting firms to Europe were more satisfied 

with the commitment of their primary distribution partner than exporting firms to 

Mexico.  

 

Therefore, responding exporting firms to Europe were significantly more satisfied with 

the commitment of their primary distribution partner than exporting firms to Mexico and 

Asia. 

 

Compromise 

There is a significant difference between the mean for Europe - Asia.  The difference is 

0.91 and positive; therefore exporting firms to Europe were more satisfied with the 

compromise of their primary distribution partner than exporting firms to Asia.  
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Cultural Sensitivity 

There is a significant difference between the mean for Europe - Asia.  The difference is 

0.62 and positive; therefore exporting firms to Europe were more satisfied with the 

cultural sensitivity of their primary distribution partner than exporting firms to Asia.  

 

Visits 

There is a significant difference between the mean for Europe - Asia.  The difference is 

0.53 and positive; therefore exporting firms to Europe were more satisfied with the visits 

of their primary distribution partner than exporting firms to Asia.  

 

Also, there is a significant difference between the mean for Europe - Mexico.  The 

difference is 0.78 and positive; therefore exporting firms to Europe were more satisfied 

with the visits of their primary distribution partner than exporting firms to Mexico.  

 

Therefore, responding exporting firms to Europe were significantly more satisfied with 

the visits of their primary distribution partner than exporting firms to Mexico and Asia. 

 

Communication 

There is a significant difference between the mean for Europe - Asia. The difference is 

0.72 and positive; therefore exporting firms to Europe were more satisfied with the 

communication of their primary distribution partner than exporting firms to Asia.  

 

Information Sharing 

There is a significant difference between the mean for Europe - Asia. The difference is 

0.96 and positive; therefore exporting firms to Europe were more satisfied with the 

information sharing of their primary distribution partner than exporting firms to Asia.  
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Transportation Factors 

The importance of transportation factors for exporting firms to Mexico, Asia, and Europe 

are presented in                   Figure 10. 

 

 
                  Figure 10. Importance of Transportation Factors for exporting  

 

 

Results indicated that on average, transportation costs represented 15 % of the costs to 

Mexico as a percentage of total product costs ( Table 22). Transportation cost, knowledge 

about exporting, documentation process, transportation choices, and truck availability 

were the most important factors for exporting firms to Mexico, respectively. 

 

Results indicated that on average, transportation costs represented 12.8 % of the costs to 

Asia as a percentage of total product cost ( Table 22). Transportation cost, knowledge 

about exporting, having a good freight forwarder, documentation process, and access to 

international shipping were the most important factors for exporting firms to Asia, 

respectively. 
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Results indicated that on average, transportation costs represented 10.8 % of the costs to 

Europe as a percentage of total product cost ( Table 22). Knowledge about exporting, 

transportation cost, having a good freight forwarder, documentation process, and access 

to international shipping were the most important factors for exporting firms to Europe, 

respectively.  

 

In general, transportation factors including transportation cost, having a good freight 

forwarder, documentation process, access to international shipping, and knowledge about 

exporting were ranked more important among other factors for exporting to Mexico, 

Asia, and Europe.  

 

Also, lists of most important transportation factors that helped sawmills export and the 

greatest challenges they faced when shipping to Mexico, Asia, and Europe are included 

in appendix D. Responding sawmills indicated these factors in an open ended questions, 

and the results confirmed the ranked factors discussed in this section. 

 

Transportation Factors that Differed Significantly among Mexico, Asia, and Europe 

 

 Final results from multiple comparisons of means with Bonferroni correction is shown in 

Table 26. Factors that differed significantly at p-value < 0.05 among each two foreign 

markets are recognized by star signs (***). However, appendix E lists the detail statistical 

tables from each factor with corresponding p-value. 

 

Having a Good Freight Forwarder 

There is a significant difference between the mean for Asia – Mexico. The difference is 

0.82 and positive. Therefore, therefore exporting firms to Asia ranked the importance of 

having a good freight forwarder significantly higher than exporting firms to Mexico.  

Also, there is a significant difference between the mean for Europe – Mexico.  

 

The difference is 0.79 and positive. Therefore, therefore exporting firms to Europe 

ranked the importance of having a good freight forwarder significantly higher than 

exporting firms to Mexico. 
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 In general, responding exporting firms to Mexico ranked the importance of having a 

good freight forwarder significantly less than exporting firms to Asia and Europe. 

 

Use of Agent in Overseas 

There is a significant difference between the mean for Europe – Mexico. The difference 

for Europe – Mexico is 1.29 and positive; therefore exporting firms to Europe ranked the 

importance of use of their agent in Europe significantly higher than exporting firms to 

Mexico. 

 

Access to International Shipping 

There is a significant difference between the mean for Asia – Mexico. The difference is 

0.98 and positive. Therefore, therefore exporting firms to Asia ranked the importance of 

access to international shipping significantly higher than exporting firms to Mexico.  

 

Also, there is a significant difference between the mean for Europe – Mexico. The 

difference is 0.91 and positive. Therefore, exporting firms to Europe ranked the 

importance of access to international shipping significantly higher than exporting firms to 

Mexico. 

 

In general, responding exporting firms to Mexico ranked the importance of access to 

international shipping significantly less than exporting firms to Asia and Europe. 
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Table 26. Relationship between Exporting Firms to Mexico, Asia, and Europe and Each Transportation Factor 

Using Bonferroni Correction Test for Multiple Paired Comparisons 

Region 

Comparison 

Transportation 

choices 

Having a 

good 

freight 

forwarder 

Use of 

your agent 

in overseas 

Having a good 

customs 

broker 

Point of entry 

Access to 

international 

shipping 

  Difference between Means 

Mexico - Europe 0.23 -0.79*** -1.29*** 0.37 0.09 -0.91*** 

Mexico - Asia 0.24 -0.82*** -0.90 0.58 0.27 -0.98*** 

Europe - Mexico -0.23 0.79*** 1.29*** -0.37 -0.09 0.91*** 

Europe - Asia 0.01 -0.03 0.38 0.21 0.19 -0.07 

Asia   - Mexico -0.24 0.82*** 0.90 -0.58 -0.27 0.98*** 

Asia   - Europe -0.01 0.03 -0.38 -0.21 -0.19 0.07 

Region 

Comparison 

Knowledge 

about exporting 

Product 

security 

Truck 

availability 

Transportation 

cost 

Documentation 

process 

Delays in 

shipment 

deliveries 

  Difference between Means 

Mexico - Europe -0.28 0.21 0.12 0.36 -0.01 -0.27 

Mexico - Asia -0.31 0.21 0.09 0.15 -0.17 -0.29 

Europe - Mexico 0.28 -0.21 -0.12 -0.36 0.01 0.27 

Europe - Asia -0.03 -0.01 -0.03 -0.21 -0.15 -0.02 

Asia   - Mexico 0.31 -0.21 -0.09 -0.15 0.17 0.29 

Asia   - Europe 0.03 0.01 0.03 0.21 0.15 0.02 

                                  Comparisons significant at p-value < 0.05 are indicated by ***.  
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Competitiveness Factors 

The importance of competitiveness factors for exporting firms to Mexico, Asia, and 

Europe are presented in                   Figure 11.  

 

 
                  Figure 11. Importance of Competitiveness Factors for Exporting 

 

Competitive prices, credit issues with customers, identifying market segment, product 

packaging, and product modification were the most important factors for exporting firms 

to Mexico, respectively. 

 

Competitive prices, identifying market demand, identifying market segment, product 

packaging, and credit issues with customers were the most important factors for 

exporting firms to Asia, respectively. 

 

Competitive prices, product packaging, identifying market segment, product 

modification, and identifying market demand were the most important factors for 

exporting firms to Europe, respectively. 
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In general, competitiveness factors including competitive prices, identifying market 

segment, identifying market demand, product packaging, and product modification were 

ranked more important among other factors for studied foreign markets. Therefore, 

export organizations should focus on these issues through their export programs. 

 

Also, lists of most important competitiveness factors that helped sawmills export when 

shipping to Mexico, Asia, and Europe are included in appendix D. Responding sawmills 

indicated these factors in an open ended questions, and the results confirmed the ranked 

factors discussed in this section. 

 

Competitiveness Factors that Differed Significantly among Mexico, Asia, and Europe 

 

Final results from multiple comparisons of means with Bonferroni correction is shown in 

Table 27. Factors that differed significantly at p-value < 0.05 among each two foreign 

markets are recognized by star signs (***). However, appendix E lists the detail statistical 

tables from each factor with corresponding p-value. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

98 

 

 

Table 27. Relationship between Exporting Firms to Mexico, Asia, and Europe for Competitiveness Factors   

Region 

Comparison 

Product 

modification 

Competitive 

prices 

Identifying 

market 

segment 

Language 

skills 

Financing 

assistance 

Government 

regulations 

  Difference between Means 

Europe - Asia 0.64*** -0.38*** 0.43 0.10 0.00 -0.52 

Europe - Mexico 0.95*** -0.25 0.53 -0.14 -0.38 0.18 

Asia   - Europe -0.64*** 0.38*** -0.43 -0.10 0.00 0.52 

Asia   - Mexico 0.31 0.13 0.10 -0.24 -0.38 0.70 

Mexico - Europe -0.95*** 0.25 -0.53 0.14 0.38 -0.18 

Mexico - Asia -0.31 -0.13 -0.10 0.24 0.38 -0.70 

Region 

Comparison 
Promotion 

Trade 

contacts 

assistance 

Identifying 

market 

demand 

Product 

labeling 

Product 

packaging 

Credit 

issues with 

customers 

  Difference between Means 

Europe - Asia 0.04 -0.31 0.25 0.74*** 1.03*** -0.27 

Europe - Mexico 0.58 0.36 0.96*** 1.16*** 1.35*** -1.17*** 

Asia   - Europe -0.04 0.31 -0.25 -0.74*** -1.03*** 0.27 

Asia   - Mexico 0.55 0.67 0.71 0.42 0.32 -0.89*** 

Mexico - Europe -0.58 -0.36 -0.96*** -1.16*** -1.35*** 1.17*** 

Mexico - Asia -0.55 -0.67 -0.71 -0.42 -0.32 0.89*** 

                                    Comparisons significant at p-value < 0.05 are indicated by ***. 
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Product Modification 

There is a significant difference between the mean for Europe – Mexico. The difference 

is 0.95 and positive. Therefore, exporting firms to Europe ranked the importance of 

production modification significantly higher than exporting firms to Mexico. 

There is a significant difference between the mean for Europe – Asia. The difference is 

0.64 and positive. Therefore, exporting firms to Europe ranked the importance of 

production modification significantly higher than exporting firms to Asia. 

In general, responding exporting firms to Europe ranked the importance of production 

modification significantly higher than exporting firms to Asia and Mexico. 

 

Competitive Prices 

There is a significant difference between the mean for Asia – Europe. The difference is 

0.38 and positive; therefore exporting firms to Asia ranked the importance of 

competitiveness prices significantly higher than exporting firms to Europe. 

 

Identifying Market Demand 

There is a significant difference between the mean for Europe – Mexico. The difference 

is 0.96 and positive; therefore exporting firms to Europe ranked the importance of 

identifying market demand significantly higher than exporting firms to Mexico. 

 

Product Labeling 

There is a significant difference between the mean for Europe – Mexico. The difference 

is 1.16 and positive. Therefore, exporting firms to Europe ranked the importance of 

product labeling significantly higher than exporting firms to Mexico. 

 

There is a significant difference between the mean for Europe – Asia. The difference is 

0.74 and positive. Therefore, exporting firms to Europe ranked the importance of product 

labeling significantly higher than exporting firms to Asia. 

 

In general, responding exporting firms to Europe ranked the importance of product 

labeling significantly higher than exporting firms to Asia and Mexico. 
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Product Packaging 

There is a significant difference between the mean for Europe – Mexico. The difference 

is 1.35 and positive. Therefore, exporting firms to Europe ranked the importance of 

product packaging significantly higher than exporting firms to Mexico. 

 

There is a significant difference between the mean for Europe – Asia. The difference is 

1.03 and positive. Therefore, exporting firms to Europe ranked the importance of product 

packaging significantly higher than exporting firms to Asia. 

 

In general, responding exporting firms to Europe ranked the importance of product 

packaging significantly higher than exporting firms to Asia and Mexico. 

 

Credit issues with Customers 

There is a significant difference between the mean for Mexico – Europe. The difference 

is 1.17 and positive. Therefore, exporting firms to Mexico ranked the importance of 

credit issues with customers significantly higher than exporting firms to Europe. 

 

There is a significant difference between the mean for Mexico – Asia. The difference is 

1.03 and positive. Therefore, exporting firms to Mexico ranked the importance of credit 

issues with customers higher than exporting firms to Asia. 

 

In general, responding exporting firms to Mexico ranked the importance of credit issues 

with customers significantly higher than exporting firms to Asia and Europe. 
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Export Organization Factors 

The helpfulness of assistance organization programs for exporting firms to Mexico, Asia, 

and Europe is presented in Figure 12. 

 

 
Figure 12. Assistance Organizations Programs Ranked by Sawmills 

 

The following assistance organizations were of importance for helping exporting firms to 

Mexico, in order: their own export division, export agents, trade associations, and trade 

shows or fairs (Figure 12). 

 

The following assistance organizations were of importance for helping exporting firms to 

Asia, in order: their own export division, export agents, trade associations, and trade 

shows or fairs (Figure 12). 

 

The following assistance organizations were of importance for helping exporting firms to 

Europe, in order: their own export division, export agents, trade associations, and trade 

shows or fairs (Figure 12). 
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Export organization factors that differed significantly among Mexico, Asia, and Europe 

 

Final results from multiple comparisons of means with Bonferroni correction is shown in 

Table 28. Factors that differed significantly at p-value < 0.05 among each two foreign 

markets are recognized by star signs (***). However, appendix E lists the detail statistical 

tables from each factor with corresponding p-value. 

 

Table 28. Relationship between Exporting Firms to Mexico, Asia, and Europe and Each Export 

Organization Factor with Bonferroni Correction for Multiple Paired Comparisons 

Region 

Comparison 

Your own 

export 

division 

Trade 

shows or 

fairs 

Trade 

associations 

U.S. Dept. of 

Commerce 

State Dept. of 

Commerce 

  Difference between Means 

Europe - Asia 0.39 -0.27 0.04 -0.19 -0.29 

Europe - Mexico 0.74 0.26 0.61 -0.16 -0.32 

Asia   - Europe -0.39 0.27 -0.04 0.19 0.29 

Asia   - Mexico 0.34 0.54 0.57 0.03 -0.03 

Mexico - Europe -0.74 -0.26 -0.61 0.16 0.32 

Mexico - Asia -0.34 -0.54 -0.57 -0.03 0.03 

Region 

Comparison 

University 

extension 

Foreign 

distributors 

Export 

agents 
Foreign government agencies 

  Difference between Means 

Europe - Asia 0.00 0.53 0.45 0.12 

Europe - Mexico -0.16 1.22*** 1.65*** 0.16 

Asia   - Europe 0.00 -0.53 -0.45 -0.12 

Asia   - Mexico -0.16 0.69 1.20*** 0.04 

Mexico - Europe 0.16 -1.22*** -1.65*** -0.16 

Mexico - Asia 0.16 -0.69 -1.20*** -0.04 

Comparisons significant at p-value < 0.05 are indicated by ***.  

 

Foreign Distributors 

There is a significant difference between the mean for Europe – Mexico. The difference 

is 1.22 and positive; therefore exporting firms to Europe ranked the importance of foreign 

distributor significantly higher than exporting firms to Mexico. 
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Export Agents 

There is a significant difference between the mean for Europe – Mexico. The difference 

is 1.65 and positive. Therefore, exporting firms to Europe ranked the importance of 

export agents significantly higher than exporting firms to Mexico. 

 

There is a significant difference between the mean for Asia– Mexico. The difference is 

1.20 and positive. Therefore, exporting firms to Asia ranked the importance of export 

agents significantly higher than exporting firms to Mexico. 

 

In general, responding exporting firms to Mexico ranked the importance of export agents 

significantly less than firms that were exporting to Asia and Europe. 

Sales Growth and Transportation Costs  

Summary of sales growth and transportation costs for exporting hardwood sawmills is 

shown in Table 29. 

 

Table 29. Summary of Sales Growth and Transportation Costs   

 Factors 

  

Mexico Asia Europe 

N Mean N Mean N Mean 

Sales growth 2004 through 2006 (% per year) 48 8.7 99 11.5 99 9.9 

Transportation costs (% of the total costs) 43 15.0 85 12.8 85 10.9 

 

On average, sales growth for exporting firms is: to Mexico (8.7 %), Asia (11.5 %), and 

Europe (10 %) from 2004 through 2006 per year. Therefore, sales growth for exporting 

firms to Asia and Europe was 1.3 and 1.2 times more than exporting firms to Mexico 

(Table 29). 

 

Transportation cost as a percentage of total product cost to Mexico is reported 1.4 and 1.2 

times more than to Asia and Europe, respectively. Mexico is located within close distance 

of U.S. but the high transportation cost is mostly associated with high fuel costs for 

trucking to this country. Alternative to trucking should be introduced to firms entering 

Mexico (Table 29).  
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Final results from multiple comparisons of means with Bonferroni correction is shown in 

Table 30. Factors that differed significantly at p-value < 0.05 among each two foreign 

markets are recognized by star signs (***). However, appendix E lists the detail statistical 

tables from each factor with corresponding p-value. 

 

Table 30. Relationship between Exporting Firms to Mexico, Asia, and Europe and 

their Sales Growth and Transportation Costs with Bonferroni Correction for 

Multiple Paired Comparisons 

Region Comparison Sales growth Transportation costs 

  Difference between Means 

Asia   - Europe 1.55 1.98 

Asia   - Mexico 2.76 -2.17 

Europe - Asia -1.55 -1.98 

Europe - Mexico 1.21 -4.14*** 

Mexico - Asia -2.76 2.17 

Mexico - Europe -1.21 4.14*** 

       Comparisons significant at the p-value < 0.05 are indicated by ***.  

 

There are no significant differences for sales growth between the mean for the following 

foreign markets. 

 

There is a significant difference between the mean for Mexico – Europe. The difference 

is 4.14% and positive; therefore transportation cost for exporting firms to Mexico was 

significantly higher than exporting firms to Europe as a percentage of total product costs. 

 

So far all the factors were compared but the relationship of these factors with the sales 

growth for exporting firms to Mexico, Asia, and Europe were of intention of this 

research. Therefore, the regression models developed for the following foreign market 

separately to determine these important factors. 
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Results on Testing the Export Success Factors for Mexico, Asia, and Europe 

 

Regression Models 

 

Final regression models predicting factors associated with sales growth to Mexico, Asia, 

and Europe is shown (Table 31). The parameter estimates generated in the regression 

models, measure the effects of the respective independent variables on the sales growth. 

Firms with higher values recorded in the column of the variables with positive sign in the 

models were positively linked to sales growth. A unit increase in the factor, all the other 

factors in the model kept constant, would lead to an increase in the sales growth with 

magnitude given by the associated coefficient (parameter estimate) in the model.  

 

Similarly, firms with higher values recorded in the column of the variables with negative 

sign in the models were negatively linked to sales growth. A unit increase in the value of 

the variable with negative sign would lead to a decrease in sales growth with magnitude 

given by the coefficient (parameter estimate).  Knowing these relationships between sales 

growth and the identified key factors, the model can be used to predict the sales growth in 

the future knowing the values recorded for the variables included in the model. The 

specific interpretation of each model is given in the following. 
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                 Table 31. Models from Regression Analysis Results Predicting Factors Associated with Sales Growth  

   Mexico Asia Europe 

 

Independent Variables 

Parameter 

Estimate  

( ) 

p-value¹ 

(Sig.) 

Parameter 

Estimate  

( ) 

p-value 

(Sig.) 

Parameter 

Estimate 

 ( ) 

p-value 

(Sig.) 

L

a

b

e

l 

Intercept 8.26 0.18 4.29 0.36 -1.49 0.83 

a 
Mill exports directly to a 

final customer 
0.06 0.07** -0.02 0.34* -<0.01 0.87 

b 
Mill exports directly to its own 

affiliate in overseas 
-0.07 0.34* 0.05 0.56 -0.10 0.27* 

c 
Mill exports directly to a  

distributor in overseas 
-0.05 0.20* 0.03 0.42 <0.01 0.99 

d 
Mill sells to U.S.  exporter that 

exports to  overseas 
-0.07 0.05** 0.02 0.37* <0.01 0.90 

e 
Relationship satisfaction  

 with distribution partner 
0.14 0.20* -0.01 0.90 0.30 0.01*** 

f 
Export assistance     program from 

organizations 
0.07 0.49 0.20 0.01*** 0.04 0.59 

g Competitiveness factor -0.07 0.51 0.01 0.89 -0.09 0.27* 

h Transportation factor -0.04 0.62 0.04 0.55 -0.05 0.49 

¹ p-values resulted from t values for each variable  

 Significant factors: *** at p-value = 0.01, ** p-value = 0.05, p-value = 0.07, and  

* p-value < 0.40 R-square 
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Final Regression Equation 

 

The linear regression equation was earlier discussed in regression analysis section (page 

90). The regression equations corresponding to the fitted regression models for each of 

the Mexico, Asia, and Europe markets are given below: 

 

Regression equation for exporting to Mexico: 

)(*)04.0(...)(*)07.0()(*)06.0(8.26=Y hba
 

Regression equation for exporting to Asia:
                     

)(*)04.0(...)(*)05.0()(*)02.0(4.29=Y hba
 

Regression equation for exporting to Europe:
        

)(*)05.0(...)(*)1.0()(*)01.0(1.49- =Y hba
 

(Where a = percentage of method used to export directly to a final customer, b= 

percentage of method used to export directly to its own affiliate in overseas,..., h= 

transportation factor , see the label column in                  Table 31-  = random term) 

 

 

„Y‟ is the dependent variable, sales growth, which determines export success. The model 

intends to explain the impact on sales growth produced by changes in the factors “a” to 

“h”. The regression model was fit using the data recorded in the survey corresponding to 

each respondent for the dependent variable (Y) and independent variables (i.e. a, b, etc) 

and coefficient estimates were determined from the regression model (                 Table 

31). The model can be used to explain the impact on sales growth produced by a unit 

change in any of the significant detected factors (“a”...to...”h”), of magnitude and 

direction given by the factor‟s coefficient in the model, while all the other factors are 

being kept fixed. 
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Export Success Factors to Mexico, Asia, and Europe 

 

Export Distribution Methods Associated with Sales Growth 

 

Mill sells to U.S. Exporter that exports to overseas:  

Exporting firms that used this method of distribution to Mexico had a smaller sales 

growth. The coefficient that relates this factor to the sales growth through the model is -

0.07. This means that for a 1% increase in the percentage of exports performed by a 

particular mill to the Mexico market (for example, the mill X records 17% exports 

overseas this year as opposed to 16% last year), the sales growth recorded is down by 

0.07% (let‟s say if last year sales growth percent was 6%, this year it would be only 

5.93%).  This factor was negatively and significantly (p-value=0.05) linked to sales 

growth to Mexico. This method was positively linked to sales growth to Asia and Europe.  

However this factor was not detected as statistically significant in the model for these 

following markets, so assumptions cannot be made about the potential impact of a change 

in percentage for this particular distribution method on the sales growth on Asian and 

European markets (                 Table 31). 

 

Comparison of current this distribution practice as it relates to sales growth: Responding 

exporting firms to Mexico reported that 41% of their distribution methods used was 

selling to a U.S. exporter that exports to Mexico. Although, this method seems to be a 

common practice for exporting sawmills to Mexico, it had a negative impact on sales 

growth to Mexico. Exporting firms to Asia and Europe used this method 47% and 23%, 

respectively as a percentage of all distribution methods used (Table 17). This factor had a 

positive impact on sales growth for Asian and European exporters.  

 

Exporting directly to final customers:  

Exporting firms that used this method of distribution to Mexico had a larger sales growth. 

The coefficient that relates this factor to the sales growth through the model is 0.06. This 

means that for a 1% increase in the percentage of exports performed by a particular mill 

to the Mexico market (for example, one mill has17% of its sales exported overseas this 

year as opposed to 16% last year), the sales growth recorded is down by 0.06% (let‟s say 
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if last year sales growth percent was 6%, this year it would be only 6.06%).  This factor 

was positively and significantly (p-value=0.07) linked to sales growth to Mexico. This 

method was negatively linked to sales growth to Asia and Europe.  However this factor 

was not detected as statistically significant in the model for these following markets, so 

assumptions cannot be made about the potential impact of a change in percentage for this 

particular distribution method on the sales growth on Asian and European markets  

(                 Table 31). 

 

Comparison of current this distribution practice as it relates to sales growth: Responding 

exporting firms to Mexico reported that only 31% of their distribution methods used was 

exporting directly to final Mexican customers. The regression analysis results indicated 

this method is a key export success factor for distribution method. Therefore, sawmills 

should be encouraged to select this method of distribution in order to increase their sales 

growth to Mexico. Exporting firms to Asia and Europe used this method 35% and 38%, 

respectively as a percentage of all distribution methods used (Table 17). The regression 

analysis results indicated this method is negatively related to sales growth. Therefore, 

exporting firms to Asia and Europe should not adopt this method of distribution. 

 

Mill exports directly to a distributor in overseas: 

Firms that used this distribution method for exporting to Mexico were negatively linked 

to sales growth. This method was positively linked to sales growth to Asia and Europe 

but not significant (                 Table 31). 

 

Comparison of current this distribution practice as it relates to sales growth: Responding 

exporting firms to Mexico reported that 24% of their distribution methods used was 

exporting directly to a distributor in Mexico. Exporting firms to Asia and Europe used 

this method 15% and 36%, respectively as a percentage of all distribution methods used 

(Table 17).  
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Mill exports directly to its own affiliate in overseas: 

Firms that used this distribution method for exporting to Asia had a larger sales growth. 

Indeed, this factor was positively linked to sales growth to Asia but not significant. Firms 

that used this distribution method for exporting to Mexico and Europe were negatively 

linked to sales growth (                 Table 31). 

 

Comparison of current this distribution practice as it relates to sales growth: Responding 

exporting firms to Asia reported that 5% of their distribution methods used to Asia was of 

this method. Exporting firms to Mexico and Europe used this method 2% and 2%, 

respectively as a percentage of all distribution methods used (Table 17).  

 

Relationship Satisfaction with Export Distribution Partner 

Relationship satisfaction with export distribution partner was important factor for export 

success to Mexico, Asia, and Europe. A unit increase in the ranking of this factor given 

by the exporting mills to Mexico and Europe showing a perceived increase in importance 

of satisfaction in the relationship would potentially lead to a 0.14% and 0.30 increases in 

sales growth, respectively. This factor was linked positively to sales growth for exporting 

firms to Mexico and Europe; and negatively to Asia (                 Table 31).  Therefore, a 

unit increase in the ranking of this factor given by the exporting mills to Asia showing a 

perceived increase in importance of satisfaction in the relationship would potentially lead 

to a 0.01decreases in sales growth, respectively. 

 

Export Assistance Programs from Organizations 

Export assistance programs from organizations were also important factors for export 

success to Mexico, Asia, and Europe. Indeed, this factor was positively and significantly 

(p-value =0.01) related to sales growth for exporting firms to Asia and positively related 

to sales growth to Mexico and Europe (                 Table 31).  A unit increase in the 

ranking of this factor given by the exporting mills to Mexico, Asia, and Europe showing 

a perceived increase in helpfulness of export organization programs would potentially 

lead to a 0.07%, 0.20%, and 0.04% increases in sales growth, respectively. 
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Competitiveness Factor  

Competitiveness factor was found to be negatively (not significantly) linked to sales 

growth for Mexican and European exporters and positively for Asian exporters (                 

Table 31).  A unit increase in the ranking of this factor given by the exporting mills to 

Asia showing a perceived increase in importance of competitiveness factors would 

potentially lead to a 0.01% increase in sales growth. 

 

A unit increase in the ranking of this factor given by the exporting mills to Mexico and 

Europe showing a perceived increase in importance of competitiveness factors would 

potentially lead to a 0.07% and 0.09 decreases in sales growth, respectively. 

Transportation Factor  

Transportation factor was found to be negatively (not significantly) linked to sales growth 

for Mexican and European exporters and positively for Asian exporters (                 Table 

31).   

 

A unit increase in the ranking of this factor given by the exporting mills to Asia showing 

a perceived increase in importance of transportation factors would potentially lead to a 

0.04% increase in sales growth. 

 

A unit increase in the ranking of this factor given by the exporting mills to Mexico and 

Europe showing a perceived increase in importance of transportation factors would 

potentially lead to a 0.04% and 0.05 decreases in sales growth, respectively. 

 

In the following conclusion section, a summary of results and discussion is provided on 

regression models and important factors impacting the sales growth.  
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Conclusions 

 

 

Exporting sawmills to Mexico should ship directly to a final Mexican customer in order 

to have a larger sales growth. This was the single method recognized from this study for 

exporting to Mexico as it relates positively to sales growth for sawmills. The average 

percentage of this method used by sawmills to Mexico was only 31 % as a percentage of 

methods used. Exporting sawmills to Mexico should adopt this method among the other 

distribution channels. The other distribution methods were negatively related to sales 

growth for exporting to Mexico. 

 

Exporting sawmills to Europe were satisfied with their relationship with distribution 

partner and this was associated with larger sales growth, hence a key factor for export 

success to Europe.  

 

The distribution methods:  sawmill exports directly to a distributor in Europe and sawmill 

sells to U.S. exporter that export to Europe, came out important with positive impact on 

sales growth. The average percentage of these methods used by sawmills to Europe were 

36% and 23%, respectively, as a percentage of methods used. Therefore, exporting 

sawmills to Europe are advised to consider these method of distribution. Those sawmills 

that exported directly to final customers or their own affiliate in Europe had a lower sales 

growth.  

 

Exporting sawmills to Asia were unsatisfied with their relationship with distribution 

partner, As a result, sawmills that exported directly to final customers, had a lower sales 

growth than other sawmills that used different distribution methods. The average 

percentage of this method used by sawmills to Asia was 35% as a percentage of methods 

used.  

 

A very common distribution method used by sawmills to Asia was exporting to a U.S. 

exporter that exports to Asia (47%). This method was also confirmed by the results from 

our regression model which had a positive impact on sales growth to Asia. The following 
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distribution methods were recognized from this study as they have a larger impact on 

sales growth to Asia, respectively: exporting to a U.S. exporter that exports to Asia, 

exporting directly to a distributor in Asia, and exporting directly to their own affiliate in 

Asia. 

 

Therefore, obtaining a clear picture of the way business relationships operate is of 

importance where exporting sawmill strive hard to create competitive advantage by 

building a balanced portfolio of business relationships to create superior value. 

 

The use of export organization assistance programs was a key factor for sales growth to 

Asia. Therefore, using these programs can be excellent sources for developing export 

sales leads. As part of university extension efforts, this research helped U.S. wood 

industries to better understand important factors for trade to foreign markets, particularly 

Mexico. 

 

Competitiveness factors including competitive prices, identifying market segment, 

identifying market demand, product packaging, and product modification were ranked 

more important among other factors for studied foreign markets.  

 

Transportation factors including transportation cost, having a good freight forwarder, 

documentation process, access to international shipping, and knowledge about exporting 

were ranked more important among other factors for exporting to Mexico, Asia, and 

Europe. Therefore, export organizations should focus on these issues through their export 

programs. 

 

Efforts are needed to educate sawmill exporters and nonexporters that wish to enter 

international markets on these issues. Handling of the transport of sawmills is usually 

done by their own company, freight forwarders or brokers. Freight forwarders are 

typically utilized for arranging export shipments (Boske et al. 2005). For the small 

hardwood sawmills, that comprise most of the sector, transportation decisions generally 

are made on an informal basis without extensive research or expertise advice (Miller et 
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al. 2005). They assist exporters with transportation arrangements, including selecting 

routes and carriers, negotiating rates, booking transportation space, securing charters, 

consolidating shipments, arranging local delivery, tracing shipments, and leasing 

equipment (CTR 2003).  Transportation cost as a percentage of total product cost to 

Mexico was reported 1.4 and 1.2 times more than to Asia and Europe, respectively. 

Although Mexico is located within close distance of U.S., but the high transportation cost 

is mostly associated with high fuel costs for trucking to this country. Alternative to 

trucking should be introduced to firms entering Mexico.  

 

This research revealed that on average, sales growth for exporting sawmills was: to 

Mexico (8.7 %), Asia (11.5 %), and Europe (10 %) from 2004 through 2006 per year. 

Therefore, sales growth for exporting sawmills to Asia and Europe was 1.3 and 1.2 times 

more than to Mexico. Together, with higher transportation cost to Mexico in comparison 

to other foreign markets makes this trade difficult and less profitable for exporters and 

other hardwood sawmills entering this country. This is also evidence by the number of 

exporters to Mexico vs. exporters to Asia and Europe. The number of responding 

sawmills exporting to Asia and Europe were 2 times more than exporters to Mexico. 

 

Respondents seem overall not well aware of mechanism of export practices, their answers 

are scattered and it does not appear that they have a consensus on same few important 

competitiveness and transportation factors for export success. For that matter, not many 

factors come out to be statistically significant at 95% confidence level, although a lot of 

them were important at 50-80% confidence level.  

 

This research differs from previous studies in that nationwide hardwood exporters were 

surveyed and compared in number of important factors for successful exporting to 

different foreign markets. The results should be helpful to sawmills which are 

considering entering export markets. Also, with the declining production levels of 

hardwood lumber (HPC 2006; Luppold 2006), this study also helps develop and increase 

hardwood export sales to international markets, particularly Mexico. 
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CHAPTER 6. A CASE STUDY TO OVERCOME BARRIERS AND INCREASE 

EXPORT TO MEXICO 

 

 

 

Introduction 

 

A review of demand, market segment, supplier, transportation, and distribution analysis 

are provided separately for U.S. hardwood sawmills to Mexico. The purpose of this 

chapter was to enable wood products from Appalachia, specifically from Virginia and 

West Virginia, to be more competitive in Latin America by making their transportation 

means more cost effective. As Appalachia enters the twenty-first century, it faces new 

challenges and opportunities posed by the rapidly emerging global marketplace. More 

than ever before, connecting the region to the worldwide chain of suppliers and markets 

will be critical to the success of its businesses, communities, and people. There is 

untapped potential for Appalachian wood products in Mexico and the Caribbean basin, 

but hardwood lumber manufacturers are less competitive in these markets because of 

inefficiencies in the distribution system to these markets. Mexico‟s common border with 

the United States makes it a strategic partner in U.S. economic growth. Mexico is the 

third largest market for U.S. agricultural exports. It also considers as the third largest 

hardwood lumber exporting market for U.S. Appalachian hardwood industries, especially 

in Virginia and West Virginia have very little commercial presence in Mexico due an 

ineffective transportation services. The problems related with the transportation has to do 

with the availability of trucks, the high costs of transportation, delays in delivering the 

products, and the lack of experience in handling import issues in customs.  
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Objective 

 

The goal of this chapter was to enable hardwood industries, specifically from Virginia 

and West Virginia, to be more competitive in Mexico; and to increase the profitable sales 

of wood products from Appalachia by making their transportation to world and domestic 

markets more efficient. The obtained information from this research can be used by 

transportation officials and community leaders to better meet the needs of our forest 

products industry. The objectives of this case were to: (1) Evaluate the competitiveness of 

U.S. lumber in Latin America; (2) Identify Barriers to or Within Transportation to 

Mexico; and (3) Analyze the distribution network available for U.S. lumber in Latin 

America. 

 

The results will benefit hardwood sawmills on how they might be more successful at 

exporting, particularly in Mexico. What makes this study distinct from others is that it 

considers the range of elements that is important for the international wood trade, thereby 

constituting an important step toward keeping our forest products industry internationally 

competitive.  Also, this work points out that Mexico, as potential growing market for 

hardwood sawmills, can be a stepping stone to the rest of Latin American markets.  

 

Methods 

 

The methodologies used in this study were: (1) A mail survey of Mexican hardwood 

lumber importers; (2) A mail survey of international transportation suppliers industries 

located in Nuevo Laredo Tamaulipas area of Mexico; (3) Personal interviews in Mexico 

with transportation officials, promoters of U.S. hardwood lumber, and importers of 

hardwood lumber; and (4) Personal interviews in Mexico with custom agencies. 

 

In early spring 2006, Virginia Tech research team in collaboration with the Guanajuato 

University in Guanajuato, Mexico were engaged to conduct a preliminary investigation of 

the Mexican market from survey, followed by phone calls to a number of transportation 

and wood products companies to determine competitive issues surrounding Appalachian 

hardwood lumber.  Virginia Tech research team also conducted personal interviews in 
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Mexico City (Fall 2006). A semi-structured form of questions was designed addressing 

transportation and competitive issues. 

 

Evaluate the Competitiveness of U.S. Lumber in Mexico 

 

Demand Analysis 

 

Mexico has become the third largest market for U.S. agricultural exports. The exports of 

wood products to Mexico are being increased as tariffs are reduced. The demand for 

hardwood lumber in Mexico is increasing. This is due to the growth of the furniture and 

interior decoration industry; the increasing use of wood in the construction industry; the 

growing use of wood products in the flooring industry; and the rapid growth of 

manufacturing of wood pallets for shipping and handling (Orta 2006). 

 

U.S. - Mexico Wood Trade 

The value of U.S. wood exports to Mexico was around $US 2.4 billion in 2006 which 

accounts for 1.8 % of total U.S. export to the Mexico (Figure 13). 
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              Figure 13. U.S. Wood Exports to Mexico from 2001 to 2006 ($US billions)  

 

 

The Mexican market for imported wood and forest products is expanding. United States 

accounts for forty six percent of lumber imports by volume for Mexico (Zertuche 2006). 

However, the trend of hardwood and softwood lumber exports has been very slow to 



 

122 

 

Mexico in comparison to other wood commodity groups such as wood pulp, wood 

manufactured, and wood working.  

 

Rising trend of American hardwood prices could be a reason for preventing the increase 

of U.S. hardwood lumber in Mexico. This also has prompted Mexican buyers to seek 

alternative sources. Although wood imports from Asia, Canada and Brazil are growing, 

U.S. products continue leading imports to Mexico (Zertuche 2006). The increasing 

demand has resulted in increasing export of hardwood and softwood lumber to Mexico 

(Figure 14). 
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Figure 14. U.S. Hardwood and Softwood Exports to Mexico ($US millions). 

 

Developing a more effective updated publication or website in order to provide U.S. 

hardwood price information to Mexican importers is needed. This information may help 

Mexican companies not to substitute their U.S. hardwoods with softwoods or hardwoods 

from elsewhere by finding alternative, more economical, species within the U.S. 

 

Wood Species Demand 

 

U.S. hardwood lumber exports by species to Mexico are shown in Figure 15. 
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Figure 15. U.S. Hardwood Lumber Export by Species to Mexico ($US 1000) 

 

Source: U.S. Census Bureau, Foreign Trade Statistics  

 

Species such as red oak, hard maple and alder have a high demand in the Mexican 

market. The U.S. hardwood species used for solid hardwood furniture are red oak, white 

oak, hard maple, poplar and ash. South American mahogany remains the main competitor 

for U.S. hardwoods in furniture production (Zertuche 2006). 

 

Virginia (VA) and West Virginia (WV) Export Situation to Mexico 

There is an untapped potential for Appalachian hardwood industries to export to Mexican 

manufacturers (Miller et al. 2005).  However, trade statistical  data (USDA 2007) indicate 

that sawmills in VA and WV have very little commercial presence in Mexico.  Sawmills 

in these states were recently surveyed (Parhizkar et al. 2007) and the results have 

provided insight into a number of factors such as competitiveness, transportation, and 

distribution associated with U.S.-Mexico trade for this study.  Therefore, U.S. hardwood 
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exporters to Mexico were surveyed to obtain an understanding of important 

transportation and competitiveness factors for trade with Mexico.  Also U.S. 

nonexporters to Mexico were surveyed to find out the barriers they experienced.   

 

                  Figure 16 shows the breakdown of foreign markets for hardwood industries in 

Virginia and West Virginia.  As can be seen, exports to Mexico were clearly the lowest 

among the main international markets. 

 

 
                  Figure 16. Hardwood Lumber Export for Virginia and West Virginia 

 

                 (Source: USDA 2007) 

Market Segment Analysis 

 

Furniture Sector 

The furniture manufacturing sector in Mexico has faced recession, loss of jobs and a 

decrease of 10% in exports during the last three years. Furniture manufacturing sector 

and the interior decoration sector with a large number of manufacturers and traders of 

flooring, paneling and molding are the potential niche markets for U.S. hardwoods. 

Species such as red oak, hard maple and alder have a high demand in the Mexican 

market. The U.S. hardwood species used for solid hardwood furniture are red oak, white 

oak, hard maple, poplar and ash. South American mahogany remains the main competitor 

for U.S. hardwoods in furniture production (Zertuche 2006).  
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Maquiladora Sector 

The assembly plants (maquiladoras) located primarily along the U.S. - Mexico border is 

another niche market includes for U.S. hardwoods. Maquiladoras manufacture most of 

the furniture designed for export markets such as structural woods, bathroom furniture, 

and T.V. cabinets. The high price of U.S. wood sold by distributors is one of the main 

concerns among the assembly plants. Therefore, these companies often import U.S. 

lumber directly. The U.S. hardwood products imported from China such as Chinese 

furniture are expanding their market share in Mexico (Zertuche 2006). 

 

Regarding the furniture and maquila sectors, the most manufactured red oak products 

destined for export to the U.S. will see constant or increased growth over the next few 

years.  Unlike in the U.S., there does not appear to be significant market potential for Red 

Oak products in Mexico due to Mexican consumers‟ preference for lower-cost materials.  

In the last three years approximately 60 percent of all imported hardwood products in 

Mexico were destined for the maquiladora sector.  By far the majority of products 

manufactured by hardwood maquilas are furniture-related.  These manufacturers focus 

their production primarily on home furniture. 

 

Interiors Sector 

Despite the fact that wood products are generally not used in the construction of homes, 

except in the formation of concrete, and finish work, such as molding and parquet 

flooring, U.S. hardwoods have established a niche in the interiors market segment, 

particularly in roofs and sub-flooring (Juarez et al. 2005).  

 

Due to lack of sufficient cash flow and credit sources, a large number of Mexican 

importers are unable to import U.S. hardwoods in large quantities; therefore they place 

small orders (one truckload or less) rather than placing larger orders. The U.S. wood 

industry must arrange activities targeting potential Mexican users focused in promoting 

decorative panels and moldings for interior decoration, hardwood flooring and lumber for 

furniture manufacturing (Zertuche 2006). 
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Construction Sector 

In the last four years, construction sector in Mexico has experienced steady growth and it 

is likely to continue in 2006. The construction of 450 thousand units in 2004 pushed the 

growth of the construction sector to 4.3 percent in Mexico. This is an example of the 

housing boom the positive trend of the last four years. Hardwoods are demanded for the 

furniture and the interior decoration sector. The construction sector mainly demands 

plywood for concrete forming purposes. The interior decoration industry includes a large 

number of manufacturers and traders of flooring, paneling and molding. Softwood 

lumber, softwood plywood and oriented strand boards (OSB) are mainly demanded for 

the material handling industry for the manufacturing of pallets and wooden crates 

(Zertuche 2006). 

Supplier Analysis 

 

Production and Consumption 

Overview of some studies helped for better analysis of solid wood production and 

consumption in Mexico (Blase 2003; Corsi 2006; Diana et al. 2007; Stephen 2007). 

 

The Mexico‟s forest industry is concentrated in the states of Durango, Chihuahua, and 

Michoacan, which have more than 60 percent of all industrial installations. The Mexican 

timber production and the forest industry are not considered to be internationally 

competitive because of high production and transportation costs, community-managed 

forests are inefficient, few forests are actively managed, and a lack of infrastructure 

makes most of the timber inaccessible. 

 

Temperate Hardwood Lumber 

Moreover, price distortions in round wood play a fundamental role in determining wood 

use in Mexico. Domestic price of round wood continues to be a main bottleneck for the 

domestic forest industry.  It is estimated that round wood production has differed 7-8 m3 

million per year in past 10 years. The temperate hardwood lumber production is shown in 

(Table 32). 
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Table 32. Temperate Hardwood Lumber Production and Consumption 

Commodity Temperate Hardwood Lumber 1000 CUBIC METERS 

Year                       2004                       2005                        2006 

Production  488  526  540 

Imports  179  220  225 

Domestic Consumption  667  746  765 

Source: (Corsi 2006; Diana et al. 2007; Stephen 2007) 

 

Domestic demand for furniture, maquila-furniture, flooring, and millwork industries 

remains strong.  Increasingly, Mexican maquila furniture plants are using U.S. 

hardwoods in their production.  Higher volumes will be consumed as bilateral trade in 

furniture increases.  Primary species are red and white oak, the poplars, walnut, maple, 

cherry, beech and alder.   

 

The expected increase in consumption is partially attributed to maquila-furniture 

manufacturers, which have maintained strong demand for U.S. hardwoods.  These 

manufacturers perceive Mexican hardwoods to be of inferior quality to U.S. woods.  In 

terms of delivery and service, U.S. hardwoods are also perceived positively thanks to 

quality servicing and geographical proximity.  The positive outlook by Mexican 

maquiladoras is centered on renewed optimism for the U.S. economy.  Since the 

maquiladora sector exists to supply products to the U.S. market, the improved 

performance of the economy will drive the sector‟s productive activity. 

 

Tropical Hardwood Lumber 

Tropical hardwood log production has remained at low levels due to depletion of jungle 

areas, poor technology, and the remote location of some species.  Deforestation in 

southeastern Mexico, where the tropical forest is concentrated, has occurred at alarming 

rates.   
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Table 33. Tropical Hardwood Lumber Production and Consumption 

Commodity Tropical Hardwood Lumber 1000 CUBIC 

METERS 

Year                          2004                         2005                         2006 

Production  162  200  205 

Imports  90  90  93 

Domestic Consumption  252  290  298 

Source: (Corsi 2006; Diana et al. 2007; Stephen 2007) 

 

As it is shown in (Table 33), domestic consumption of tropical hardwood lumber is 

forecast to increase due to continued growing market for the finished products such as 

furniture, flooring, along with the gradual growth of the Mexican interior market. The 

Mexican market continues to be price-driven and thus remains very sensitive to low-

priced South American tropical lumber, especially given the relative scarceness and high 

prices of domestic tropical hardwood.  Domestically, mahogany and red (Spanish) cedar 

continues to dominate the marketplace. Mahogany is the most popular wood due to the 

status and tradition associated with it. 

 

Analysis of the Distribution Network Available for U.S. Lumber in Mexico 

 

Transportation Analysis 

United States-Mexico trade offers a variety of impacts to the U.S. economy and 

transportation network. Nowadays, many firms involved in the transportation and 

distributions of commodities on both sides of the U.S.-Mexican border are taking 

advantage of opportunities for growth in expanding markets. Reliability and timely 

delivery of products are essential to the wood products industry. Thus, the marketplace of 

the future requires a quick response to small and quickly delivered lot sizes and 

shipments, fumigation in transit, and distribution centers or warehouses. Intermodal and 

transloading facilities can help to meet these demands of a global market place (Parhizkar 

et al. 2007). The transportation functions together with information technology to the 

production function will help firms to respond quickly to changes in customer demand. 

The productivity and competitiveness of firms is very much related to transportation 

services. Therefore, considering cost-effective transportation alternatives in the shipment 

of the goods for U.S. firms that trade with Mexico is becoming very important.  
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Latin America Transportation Systems  

Trade between the U.S. and Latin America is carried out by air, sea, and land which are 

rail and truck (Figure 17). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17. International Trade Components between U.S.-Latin America. 
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U.S.-Mexico Transportation Systems  

International trade, especially NAFTA trade between the U.S. and Mexico continues to 

show strong growth trends along with increasing traffic congestion on U.S. highways. 

Ground transportation is the dominant mode for moving goods from centers of 

production in Mexico and the U.S. to consumer markets on either side of the border. Also 

A high percentage of this trade is concentrated at just a few border crossings. United 

States account for 86 percent of Mexico‟s imports. Most of the trade with Mexico is 

cross-border traffic by rail and truck which 75% of this trade crosses the border in Texas 

(Sprung 2007).  

 

Trade between the U.S. and Mexico is carried out by air, sea, and land (rail and truck) 

(USDOT 1994). Ground transportation is the dominant mode for moving goods from 

centers of production in Mexico and the U.S. to consumer markets on either side of the 

border. Modal Shares of U.S. Trade with Mexico accounts 64 percent transportation by 

trucks, 15 percent by rail, 7 percent by water, and the rest is for air and pipeline by value 

(USDOT 2006). The existence, continued development, and maintenance of a physical 

infrastructure are extremely important to allow efficient and smooth trade between U.S. 

and Mexico. As Mexico is becoming more global, they are adopting the production 

technologies and strategies that the global market requires and this may improve the 

frustration for U.S. firms entering the markets. This process begins with the development 

of partnerships and alliances between U.S. and Mexican firms. Nowadays, many firms 

involved in the transportation and distribution of commodities on both sides of the U.S.-

Mexican border are taking advantage of opportunities for growth in expanding markets 

(Boske and Harrison 1995).  

 

Key Shipping Routes  

The distribution of U.S. trade with Mexico and the movement of this freight impact the 

U.S. transportation network, especially at the major border gateway entry and exit ports 

and nearby south highway corridors (Sprung 2007). 
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Truck Shipping 

In 2006, the leading overall truck gateway by freight was Detroit in Michigan, followed 

by Laredo in Texas, and Buffalo- Niagara Falls in New York.  

 

Rail Shipping 

The leading rail gateway by freight is Port Huron in Michigan, Laredo in Texas, and 

Detroit, Michigan. In 1997, the government privatized Mexican rail and split it into three 

companies. TFM operates in the Laredo-Monterey-Mexico City corridor, while 

Ferromex, part owned by Union Pacific, operates in the Northwest part of the country 

(Prentice et al. 1999). 

 

Rail service continues to improve, as Mexican carriers become more modernized and 

better integrated with U.S. railroads. Mexican railways increased development of 

intermodal services such as rail intermodal (truck-rail-truck) transport after their 

privatization as an efficient alternative to conventional rail service and as a way to 

compete with trucking. Intermodal transport works best when rail distances are long and 

trucking legs are short (Prentice et al. 1999). 

 

Port Shipping 

There are 25 land entry and exit ports on the southern border with Mexico that serve as 

gateways and yet the leading 10 ports handle nearly all of the transborder freight. In 

2006, these ports alone handled 97 percent of the truck freight crossing the southern 

border.  

 

The Central American and southern and eastern Mexican markets remain to have 

potential for creating link with the U.S. Gulf Coast. Gulf of Mexico is a possible potential 

for serving NAFTA trade to determine factors that would make such services successful 

(Freight Transportation 2003). The factors that contributed to the success or failure of 

port shipping are identified by carriers, individual or company who provides transport of 

goods or passengers for a fee, and Gulf of Mexico ports from several studies (Boske 

2001; Boske and Harrison 1995; Herrera 2005; Kruse et al. 2004; Miller et al. 2005): 
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 Frequency of service, flexibility of scheduling, is crucial.  

 More development on infrastructure related to cross-Gulf (short sea) shipping 

 Both U.S. and Mexican ports indicated that lack of market data, especially in 

Mexico, to minimize the problem of backhaul cargoes or overall lack of cargoes.  

 The need of promoting more marketing and public awareness on behalf of short 

sea or cross-Gulf shipping to address better market data.   

 Both U.S. and Mexican governments should promote the use of maritime 

transportation as an alternative to border crossings. 

 These activities could help generate new transportation opportunities and help 

reduce the impact of the lack of backhaul cargoes.  

 It is important that government get involved to set up a viable system in terms of 

trucking lines, railroads, and third party logistics providers.  

 

Current Shipping Routes  

Modal transportation for wood trade to Mexico is shown (             Figure 18). 
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             Figure 18. Transportation Modes to Mexico for Wood Products. 

 

            Source: (USDOT 2006) 

 

Therefore, considering trade value for wood products, 92 percent of southbound trade 

crosses the border by truck in 2006. On the southern border, the land ports of Laredo, El 
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Paso, and Hidalgo, all in Texas, serve as national gateways, handled more than 80 percent 

of the transborder freight (    Figure 19).  
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    Figure 19. U.S. - Mexico Ports for Value of Freight by Truck in 2006 

 

 

There are some reasons that make trade easier by truck than other modes. First, a truck 

haul from central Mexico to Atlanta, Georgia, takes about 4-5 days. Rail shipping would 

take 6-8 days and even longer. Truck-ship-truck movements may take 10 days. Second, 

inventory costs are usually much lower when using truck, and there are fewer 

possibilities for damage, compared with using a combination of transportation modes. 

Third, movement by truck allows for quickly targeted shipments to destinations. Per-mile 

operating costs for truck can be 2-3 times that of rail systems. In addition, transport plus 

inventory costs, which count as total logistics costs can be much higher for rail than for 

truck (USDA 1999). 

 

Potential Shipping Routes  

The main transportation facilities in Virginia which are important in accommodating 

trade with Latin America are identified (USDOT 2004; Wilbur Smith Associates 2001). 

However, this study attempts to recognize alternative transportation modes in Virginia for 

wood sector other than highways.  
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Potential Options for Virginia Wood Industries 

The system consists of two modes typically used for freight transportation for wood 

sector: 

Three port options: 

 Port of Norfolk 

 Port of Richmond 

 Front Royal “Inland Port” 

 

Two railroad options: 

 Norfolk Southern Railway (NS)  

 CSX Transportation (CSXT) 

 

CSXT serves the strategic port of Norfolk and the intermodal yard at Richmond. The 

strategic ports of Front Royal and Norfolk are served by NS. Front Royal is an inland 

port. Both railroads have north-south and east-west main lines which reach most principal 

points in the East (Figure 20). 

 
Figure 20. Virginia Strategic Rail System for Trade to Latin America. 

 

CSX Transportation 

Norfolk Southern  
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Distribution Network  

Norfolk Southern markets two classifications of rail-to-truck lumber transload facilities: 

Thoroughbred Lumber Transloads (TLTs) and Independent Lumber Transloads. 

Thoroughbred Lumber Transloads owned by either Norfolk Southern or independent 

owners are operated by independent contractors who are experts in lumber transloading 

and distribution. All Thoroughbred Lumber Transloads are strategically located near 

major consuming markets. TLT facilities have the following features: 

 Easy access for truck pickup and delivery 

 Top quality unloading and loading equipment 

 Strategically located 

 An office with appropriate telecommunications devices 

 Guaranteed product safety 

Independent lumber transloads facilities offer many or all of the features that are common 

to the Thoroughbred Lumber Transloads. These are independent companies generally 

operating Norfolk Southern track. Lumber distribution network in Virginia, as part of 

Norfolk Southern facilities is illustrated (Figure 21 and Table 34).  

 

Table 34. Lumber Distribution Network in Virginia 

City   Map Location   Facility 

Chesapeake, VA  I18  Continental Terminals 

Chesapeake, VA  I18  D. D. Jones Transfer & Warehouse Company Incorporated 

Harrisonburg, VA  D12  Virginia Rail Services 

Haymarket, VA  C15  R & G Reload 

Hopewell, VA  G16  Commonwealth Warehouse 

Norfolk, VA  H18  Lamberts Point Docks TLT 

Petersburg, VA  G15  Petersburg TLT 

Roanoke, VA  G9  H. L. Lawson & Son, Incorporated TLT 
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Figure 21. Lumber Reload Facilities from Norfolk Southern in Virginia 

 

 

Potential Options for West Virginia Wood Industries 

The main transportation facilities in West Virginia which are important in 

accommodating trade with Latin America are identified (USDOT 2004, 2006; Wilbur 

Smith Associates 2001). The system consists of two modes typically used for freight 

transportation for wood sector: 

 

Three port options: 

 Jackson County Marine and Industrial Center 

 Port of Huntington 

 Wierton Riverport 

 

Two railroad options: 
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 Norfolk Southern (NS)  

 CSX Transportation (CSXT) 

 

CSXT provides service to the strategic port of Huntington and to the state capital at 

Charleston. NS provides east- west service in the southern part of the state and north-

south service in the furthest northeastern corner of the state, completing a strategic 

system going through the Commonwealth of Virginia. CSXT is the predominant rail 

carrier in the system, accounting for two-thirds of the system mileage. CSXT lines going 

through West Virginia connect to Baltimore, Norfolk and Newport News. CSXT lines 

from West Virginia also connect with Toledo to the north and New Orleans to the south. 

NS lines going through West Virginia connect with Roanoke, Norfolk, Charlotte, 

Knoxville, Mobile and New Orleans (Figure 22). NS lines also connect with Harrisburg, 

Philadelphia and New York (Wilbur Smith Associates 2001). 

 

 
Figure 22. West Virginia Strategic Rail System for Trade to Latin America. 

CSX Transportation  

Norfolk Southern  
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Distribution Analysis 

 

Distribution Strategies to Latin America 

The NAFTA brought new export opportunities for U.S. companies. Successful marketing 

and distribution strategies in Latin America identified (Correa 2006): 

 

 Distributors could become the main competitors for U.S. firms because they are in 

the strongest positions with the retailers; 

 

 It is very important that the U.S. firms select a partner with a greater enthusiasm 

to invest and an acceptance of an open relationship; 

 

 Local distributors should be treated as long-term partners. It is vital for U.S. firms 

to structure the relationships with distributors for long-term market development;  

 

 Provide a strong leadership for marketing, in order to be in a position to exploit 

the full potential of global marketing network. 

 

  

Distribution Strategies to Mexico 

Distribution channels are generally less well defined in Mexico than in U.S. and the 

choice of distributor requires careful consideration. A number of considerations are 

recommended, such as the condition of facilities, the possibility of offering after-sales 

service, the company‟s reputation, the distributor‟s willingness and ability to keep an 

inventory of the product, and its relationships with financial institutions. Finally, it is 

important for the exporter to decide on how much interaction and cooperation will be 

necessary to make the relationship work and be comfortable with it. 

 

Agents  

Agents seek business on behalf of the companies but do not take title to goods and they 

are usually specialized in a particular product line or industrial sector. Agency 

agreements are very popular in Mexico due to its tax laws. All sales where the title 

passage occurs within Mexico are subject to income and value-added taxes (CTR 2003). 

Therefore, the agent serves as a link between potential Mexican customers and the 

America exporter. It is always the buyer that receives goods from customs not the agents 

when goods are shipped to Mexico and therefore, title to the goods would not pass from 

the exporter to the Mexican agent, if so, making the transaction subject to various taxes. 
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Distributors 

Distributors take title to the exporter‟s goods and that is how they are distinguished from 

agents. For example, a Mexican distributor sells the imported product which is imported 

from the American producer, to retail outlets in Mexico the goal of its own advertising 

and promotion program. Distributors, then set the selling price, provide financing, and 

look after warranty and service needs. Normally, foreign distributors insist on longer 

payment terms and on major control over the product once they take possession of it 

because of assuming risks. Therefore, in case of foreign distributor, American exporter is 

taking advantage of the after-sales service that distributor provide for it. Using a foreign 

distributor has some disadvantage for American exporter such as: the margins are 

reduced, the exporter has less control over the product and price, and there is no benefit 

from direct customer contact. Attention should be paid carefully to the commission 

percentage that the distributor proposes to add to the final price (CTR 2003). 

 

Wood Distribution to Mexico 

The most common way for distribution of wood products for U.S. firms in Mexico is 

through local representatives of U.S. firms which they target main distributors or directly 

to construction companies. Contacts in the public construction sector are necessary due to 

traditional commercial channels. Construction sector considers as the largest demand 

sector for wood. Products could be promoted in the country‟s major distribution centers 

through several promotional opportunities. Opening direct distribution offices with after-

sales service is recommended for exporters. Terms and conditions for Mexican sales must 

be met. The initial sales recommended to be made through letter of credit or secure pre-

payment. Finding representatives or distributors near the offices of major construction 

companies is feasible for U.S. housing building materials manufactures (Orta 2006). 

 

The maquiladoras located along the U.S. - Mexico border manufacture most of the 

furniture designed for export markets. These companies often import U.S. lumber directly 

(Zertuche 2006). One of the most aggressive competitors in the Mexican markets 

continues to be Chile. Chilean groups such as Arauco and Masisa have established 

franchises for distribution centers, which are modifying the wood products 
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commercialization scheme in Mexico by reducing the number of middlemen (Zertuche 

2006).   

 

Identify Barriers to or Within Transportation to Mexico 

 

Personal Interviews and Survey Results 

 

From the individual interviews conducted in Mexico, the following investigations and 

results were found:  

 

Mexican Railroads 

BNSF, CSXI, CPR and Ferrocarril Mexicano (FXE) have expanded the NACS network 

to include service to and from Mexico via El Paso. This new offer includes service 

between the selected ramps in the U.S. and the ramps at Pantaco (Mexico City) and 

Guadalajara. Mexico's cargo rail operators plan investment of some US$240 million in 

infrastructure upgrades in 2005.  Rail lines such as Ferrovalle, TFM and Ferromex will 

spend heavily in such areas as equipment for loading and unloading cargo, internet and 

intranet systems, lighting infrastructure, train yard paving and track improvements.  

Mexico City's Pantaco Intermodal Terminal is expected to benefit greatly from the capital 

improvements. 

Wholesalers Interview Results 

The large Mexican wholesalers use railroads for an estimated 85% of the wood from the 

United States.  Generally, they unload at large public railroad yards such as Pantaco 

Intermodal Terminal in Mexico City. Despite some improvements, the unloading process 

is often chaotic.  For example, they are given 24 hours to unload the rail cars, but that is 

for the entire train leaving little time for railcars at the end of the line.  

 

Mexican wholesalers use custom brokers at the borders and generally do not experience 

customs delays. A few claims indicated that most of the delays (e.g., 10 to 12 days in San 

Antonio) were due to changing trains in the US.  

 

The wholesalers interviewed import 3 to 4 railcars per month from the U.S. Most is 

bought from wholesalers in the U.S such as GP, LP, and Northern Pacific. Some have 
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used the rail ferry from Mobile. Wholesalers prefer rail cars or piggy-back rather than 

container on rail.  However, do use containers for some ocean shipments from the West 

Coast and Savannah from the East Coast. Interview results reported margins of 10% with 

2-3% cost savings by handling the transportation themselves.  

Inland Waterways as an Option 

Transportation issues faced by the wood products sector in West Virginia and Virginia, as 

results of prior work (Parhizkar et al. 2007), were discussed and presented to the 

Intermodal Summit in Mobile in June 2006.  

 

The In-land port directors and the port of Mobile director discussed to see how they can 

coordinate their services. In-land waterways to Mobile and from there by ocean freight to 

Mexico and the Caribbean is not a near term solution for the mid-Atlantic wood industry. 

This could be an option in long term, if regular service is developed.  

 

Container-on-barge (COB) is not a near term option as someone (e.g., barge company) 

needs to step forward to make it happen.  It is a “new” concept for an old stodgy industry 

that does not see the risks as worth the reward.  The business case has not been made to 

the barge companies. The goal is to have regular scheduled barge service to Mobile from 

Eastern Tennessee. Currently, wood product companies (or coops) would need to charter 

a whole barge. 

 

The Port of Mobile is developing a new container port with Maersk. Capacity is expected 

to be 350,000 TEUs in 2007 and 850,000 TEUs eventually. (VPA is currently 2m TEUs 

and their new Maersk terminal is expected to double that number).  With congestion on 

the west coast, they plan to have container service from Asia via the Panama Canal that 

loops around the Gulf and goes back to Asia.  

 

Currently, Mobile does not have direct ocean service to Mexico.  Steamship lines have 

dropped this service due to lack of demand.  Mobiles niche has been forest products both 

for import from South America and export from Mississippi and Alabama. 
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Barge traffic is an afterthought to the port of Mobile as they have rail (CSX, NS), and I-

10 and I-65 connections. Barges would need to share berths with container vessels. The 

inland port directors would like barges to be used for delivery to the auto cluster (e.g., 

Mercedes, Hyundai, etc.) in Alabama.  They would be the anchor customers and the 

wood products sector would be a secondary concern.  

Competitor’s Analysis 

Lack of competitiveness in the Mexican forest industry resulted in the substitution of 

domestic wood products through import.  In addition, the positive outlook for the 

Mexican economy has driven the expectation that over the long term Mexico will remain 

a substantial importer of forest products.  Much of the apparent optimism for the Mexican 

economy is based on strengthening in domestic sectors such as construction, furniture, 

maquiladoras, and tourism.  

Major Competitors and Strategies 

Consumers of hardwood lumber indicated an increase in use of U.S. lumber, but 

reiterated the price sensitivity in the market.  Interview results indicated that 70% of the 

lumber comes from South America and 30% comes from the U.S.  The Mexico market 

grew up with red woods (mahogany) from Central and South America and it is difficult 

for them to change.  It is getting more difficult to get tropical woods, so this should open 

more of a door for US hardwoods.   

 

One of the biggest obstacles U.S. forest products exporters must overcome is Mexican 

customers‟ unfamiliarity with U.S. wood products. Promotional and educational efforts 

should be held to increase Mexican consumers‟ awareness of advantages of the physical 

and mechanical properties of U.S. hardwood lumber. Appalachian hardwoods industries 

in the state of Virginia and West Virginia have very little commercial presence in 

Mexico. Therefore, Virginia and West Virginia wood manufacturers should take those 

statements in consideration in order to plan a more aggressive strategy to penetrate 

Mexican market. 
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According to USDA Foreign Agricultural Service GAIN report, one of the major 

competitors in the Mexican market continues to be Chile, which through diverse 

strategies such as aggressive pricing schemes, massive investment in major trade shows 

targeting the construction and furniture industries, and recently through franchises for 

distribution centers, has been gaining market share (Zertuche, 2006).  

 

Combined survey and interview results indicated Chilean wood exports to Mexico have 

experienced a significant increase in the last three years, primarily plywood, sawnwood, 

planed wood and multi-layered paperboard. Chilean groups such as Arauco and Masisa 

have established these franchises, which are modifying the wood products 

commercialization scheme in Mexico by reducing the number of middlemen. They also 

charter whole vessels and take advantage of the 90 days free storage at ports such as 

Tampico.  

 

Chilean softwood lumber is also competing with U.S. hardwoods in some instances.  For 

certain applications, such as pallets or lower-quality furniture, softwoods are being used 

as a substitute for hardwoods.  Furthermore, highly price sensitive importers are 

increasing their use of hardwoods from South America.   

 

Some companies perceive Brazil and Peruvian hardwoods to be superior to U.S. 

hardwoods in terms of quality and price.  Several industry sources stated the U.S. is 

“falling behind” third-country suppliers due to a perceived lack of flexibility and 

sensitivity to the particular needs of Mexican buyers.  Consequently, U.S. suppliers and 

distributors need to be more receptive to their Mexican clients and rely less on their 

advantage of geographic proximity in the face of aggressive third-country competition.   

 

The challenge for U.S. exporters to Mexico continues to be maintaining and/or competing 

with third countries for an increased share of the Mexican wood products market.  As 

already mentioned, in recent years, the Mexican market has witnessed an influx of 

softwood hardwoods from South America and Asia.  Moreover, due to continued 

strengthening of the Mexican economy it is reasonable to forecast moderate growth in 
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Mexico‟s consumption of U.S. hardwoods and softwood in the maquila (in bond 

companies), furniture, and construction sectors over the next several years. Nevertheless, 

the Mexican wood buyers were optimistic about increasing hardwood consumption in 

Mexico with estimates of 15% to 20% annual growth (Table 35).  

 

Table 35. Predicted Estimation on Utilization of U.S. Hardwood in Mexico  

Usage Percentage Growth 

Furniture Production  40% Steady 

Maquiladoras 30% Growing 

Flooring & Millwork 30% Booming 

(Source: combined survey and interview results) 

 

The combined interview and survey results indicated that transportation is an issue when 

shipping wood products from the United States and the mid-Atlantic region to Mexico.  

Most U.S. firms are shipping to the border by truck where the Mexican buyer takes over 

the shipment.  Border issues do include long waits, phytosanitary issues, and traditional 

paperwork.   

 

The results indicated, in the transportation service industries, that some carriers have 

difficulties dealing with documentation to manage the import process. By not getting the 

wood treated in some cases the wood products has been found contaminated with bugs. 

Having deficiencies in the packaging of the products, especially those ones who have to 

switch from truck to truck are more likely to be delayed on the delivery date.  

Barriers for U.S. Exporters Entering Mexico 

Six major issues that hinder U.S. hardwood exporters identified from interviewing results 

in Mexico are as follows: 

 

1. Transportation Costs 

2. Lack of relationship building by U.S. suppliers with Mexican customers 

3. Quality not consistent 

4. Credit is offered by suppliers in Mexico instead of via banks 

5. Difficulty in obtaining assorted species in one shipment 
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6. Pricing to wholesalers and small buyers the same 

 

Results from survey indicated the barriers for not exporting to Mexico (                  Figure 

23).  

 

Important barriers were, in order: financial security, high transportation cost, difficulty 

finding customers, lack of information on market, and unsure of market access to 

Mexico.  

 

 
                  Figure 23. Barriers for Not Exporting to Mexico        

 

Also, the lists of most important transportation factors that helped sawmills export and 

the greatest challenges they faced when shipping to Mexico are included in appendix D. 

Responding sawmills indicated these factors in an open ended questions, the results 

confirmed the ranked barriers in                   Figure 23 for exporting to Mexico. 

 

 

1 2 3 4 5
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High transportation costs
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Lack of information on market

Unsure of market access

Unsure of distribution

Language difficulties

Unsure of shipment

Customs issues

Delays in delivery

Poor previous export experience

Restricted production capacity

Limited knowledge of exporting

(ranked from 1= strongly disagree, to 5= strongly agree)
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Conclusion 

 

 

In order to maintain market share in Mexico and compete globally, there are a wide-

variety of activities and services that U.S. cooperators can employ in order to help 

develop a general interest in U.S. hardwood products.   

 

The combined interview and survey results indicated that transportation is an issue when 

shipping wood products from the United States and the mid-Atlantic region to Mexico.  

Most U.S. firms are shipping to the border by truck where the Mexican buyer takes over 

the shipment.  Border issues do include long waits, phytosanitary issues, and traditional 

paperwork.   

 

High transportation costs could be resolved by offering better transportation methods to 

Mexico. Exporting firms to Mexico are highly relied on trucking. Increasing fuel cost, 

together with border issues for trucks is hurting the competitiveness of wood industries to 

Mexico. Rail access to Mexico is improving and that could be an alternative for exporting 

firms or nonexporting firms plan to enter this market. There is a direct rail line from 

Kansas City to Mexico. With the improvement in U.S. railways such as Norfolk Southern 

railway (NS) and CSX transportation (CSXT), state officials and wood industry 

associations in cooperation with railroads should help this small segment of hardwood 

industry with offering new services in order to overcome the barriers with transportation. 

 

In the transportation service industries, some carriers have difficulties dealing with 

documentation to manage the import process. By not getting the wood treated in some 

cases the wood products has been found contaminated with bugs. Having deficiencies in 

the packaging of the products, especially those ones who have to switch from truck to 

truck are more likely to be delayed on the delivery date. There has been an increase in 

container shipments to Mexico. NAFTA has decreased some of the regulations.  
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The Mexico-U.S. border still remains a critical barrier to improving NAFTA trade. 

Delays are caused by the inspection procedures used by numerous government agencies, 

inadequate physical infrastructure at border crossings, lack of data sharing among 

governmental agencies, and incompatible vehicle technology. Improvements are being 

made at Mexican ports and in inland transportation corridors to provide better service to 

the U.S. border. Such improvements need to be augmented with new ways of expediting 

trade across the border in an efficient, security-conscious manner.  

 

Rail infrastructure continues to improve in Mexico. One problem in Mexico with rail is 

the available sidings to unload in certain areas. There is a direct rail line from Kansas 

City to Mexico. With the improvement in U.S. railway (NS and CSX), State officials and 

wood industry associations in cooperation with railroads should help this small segment 

of hardwood industry with offering new services in order to overcome the barriers with 

transportation.  

 

Logistics companies with offering new and advanced management practices will help 

new U.S. hardwood exporters entering international markets to react quickly and with 

flexibility to these changing demands on production and distribution. Freight forwarders 

are an example of logistics companies which handle export shipments for a fee. They can 

arrange shipments for U.S. hardwood exporters using any mode of transportation.  

 

Ultimately, it is wise for the Appalachian wood industries, especially those in VA and 

WV that have a very small commercial presence in this country, to broaden their trade 

with Mexico.  Utilizing the country‟s proximity to the U.S. market and its low labor 

wages makes Mexico an attractive market.  Hardwood sawmills in VA and WV should 

be encouraged by state officials to plan more aggressively to enter Mexico.  Efforts are 

needed from U.S. wood trade associations to better identify the Mexican market segment, 

market demand, and credit issues for sawmills. The U.S. forest products industry can 

continue to take advantage of the markets for furniture, construction, and flooring in 

Mexico after NAFTA. 
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Additionally, exporting firms to Mexico were concern about credit issues with their 

customers. They also encountered problems with Mexican bank on letter of credit (L/C). 

Therefore, lack of financial security was ranked the most important barriers for exporting 

to Mexico. This important issue could be resolved through providing better services to 

wood industry entering Mexico. Also efforts needed to work with Mexican banking 

authorities to determine the current policies towards financing and provide information to 

US wood industries as needed. 

 

Finally, results indicated that firms experienced difficulty finding customers and 

mentioned lack of information on market as barriers for not exporting to Mexico. Several 

successful trade missions to Mexico have been held recently. Visits from Mexican buyers 

are recommended to U.S. hardwood mills for bridging knowledge gaps and helping to 

foster personal business ties. 

 

AHEC would be wise to develop a regularly updated publication or website in order to 

provide price information to Mexican importers so that they may find alternative, more 

economical species within the U.S.  This information makes producers less motivated to 

substitute their U.S. hardwoods with softwoods or hardwoods from elsewhere.   
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CHAPTER 7. CONCLUSIONS, IMPLICATIONS, AND LIMITATIONS 

 

 

Conclusions 

 

Importance of This Study 

Hardwood lumber is one of the most important commodity groups exported, and this 

exportation has had a significant impact on the balance of trade in the United States.  

Curiously, however, the production of hardwood lumber has fallen 25 percent (more than 

four billion board feet) since 2000.  The loss of employment opportunities throughout the 

U.S. from this sector has caused difficulties for many individuals and their communities.  

The majority of U.S. sawmills are working harder to develop relationships with 

customers and are being more aggressive in searching for new markets.   

 

The importance of exporting for U.S. hardwood lumber firms is evidenced by trade 

statistics (AHEC 2006; AHMI 2007). The marketing concept requires meeting customer 

needs better than competitors. The basic goal of marketing is therefore to develop a 

competitive advantage and to create customer value by maintaining focus on its key 

customer groups (Shoham and Kropp 1998). Exportation can offer several advantages for 

small hardwood producing companies. These advantages include the potential for 

increased profits, market expansion, and economic stability resulting from diversification.  

Small companies may recognize the potential advantages of exporting but not enter the 

market due to perceived barriers such as unfamiliar procedures and market conditions, 

inadequate information, and complicated trade regulations (Barrett 1990; Wilson 1995). 

 

Many hardwood lumber firms have been exporting successfully for years, yet there is 

lack of published information regarding distribution channels selections, relationship with 

distribution partner, transportation, and competitiveness factors that determine sales 

growth to their international markets. 
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Distribution was recognized as a key strategic variable in marketing strategy and 

international business (Arnold 1996; Chan 1992; Gabrielsson et al. 2002; Stock et al. 

1982). It was discussed that the greatest potential for achieving a competitive advantage 

now lies in distribution among the 4 P‟s (Pelton et al. 2002). In global markets, time is 

money, and rapid market entries, and penetration processes are needed (Gabrielsson et al. 

2002). Therefore, channel strategy is an important step toward keeping our forest 

products industry internationally competitive. Hardwood sawmills could benefit by 

illustrating how their product will get to the international markets. Inappropriate channel 

selections are difficult to change and have a long-term impact on company performance. 

 

Introducing products more quickly in different international markets is necessary in the 

highly competitive global environment (Rundh 2003).  Globalization issues ranked 

among the most important concerns of hardwood sawmill managers (Buehlmann et al. 

2007).  Issues such as transportation costs and changes in domestic markets are 

challenges that mill managers must address.  Transportation is strongly impacting the 

competitiveness of sawmills in the Appalachian region because reliance on trucking, 

coupled with increasing fuel costs, is reducing sawmill competitiveness in domestic and 

global markets (Miller et al. 2005).  However, it is important to understand what role this 

plays in a sawmill‟s exporting activities in today‟s global environment.   

 

International distribution channel studies revealed that manufacturers can enhance 

performance through a better relationship with their distribution partners (Gilliland and 

Bello 1997; Weitz and Jap 1995). Gibbons (1993) found that trust and honesty are keys to 

success for manufacturers and their agents that permit work to be done effectively as a 

team, knowing and understanding each other‟s goals. Communication, commitment, 

cultural sensitivity, and patience were found as important perquisites for enhancing 

cooperation between sellers and buyers (Leonidas et al. 2006; Olsen and Ellram 1997; 

Robicheaux and Coleman 1994). 

 

Several studies of forest products industries have been conducted to determine the factors 

that indicate export success. A study of southern Appalachian forest products revealed 
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that the keys to southern hardwood lumber exports are information and mill equipment 

(Hammett 1996; Hammett and DeForest 1993).  Other hardwood lumber firms with a 

desire to export identified the lack of information concerning international markets as a 

barrier for exporting.  Once a company decides to begin exporting, its need for 

information becomes more specific.  Information concerning marketing, transportation, 

and production are appropriate at this point (Ifju and Bush 1994). Active exporters have a 

more internationally oriented marketing scope, use a variety of sales elements, and seek 

to increase the use of multiple sales channels.  These firms have higher self-rated levels 

of knowledge concerning international business elements (Dickerson and Stevens 1998).   

 

This study surveyed exporting and other hardwood sawmills in the United States to 

determine the important distribution channels selections, relationship with distribution 

partner, transportation, and competitiveness factors associated with exporting. Also, it 

examined the impact of these factors on sales growth for exporting hardwood sawmills to 

Mexico, Europe, and Asia.  

 

Most importantly, there is also little done about exporting of hardwood lumber to 

Mexico. There is untapped potential for Appalachian wood products in Mexico and the 

Caribbean basin, but hardwood lumber manufacturers are less competitive in these 

markets because of inefficiencies in the distribution system to these markets. Mexico‟s 

common border with the United States makes it a strategic partner in U.S. economic 

growth. Mexico is the third largest market for U.S. agricultural exports. It also considers 

as the third largest hardwood lumber exporting market for United States in 2005. 

Important factors such as NAFTA, geography, and low-cost labor make Mexico an 

attractive market for U.S products. Mexico can be a stepping stone to the rest of Latin 

America. In order to grow this market and remain competitive, better distribution is 

required. 

 

Appalachian hardwood industries, especially in Virginia and West Virginia have very 

little commercial presence in Mexico due an ineffective transportation services. 

Therefore, a review of demand, market segment, supplier, transportation, and distribution 
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analysis are provided separately for U.S. hardwood sawmills to Mexico to enable wood 

products from Appalachia, specifically from Virginia and West Virginia, to be more 

competitive in Latin America by making their transportation means more cost effective. 

 

Objectives and Findings 

The first objective of this study was to analyze the characteristics of hardwood sawmills 

in order to determine the transportation and competitiveness practices of exporters and 

other hardwood lumber manufacturers. Hardwood exporters and other hardwood 

sawmills were studied and compared to determine the factors associated with exporting.  

The results indicated that exporting hardwood sawmills in the U.S. have a number of 

noticeable differences in their transportation, distribution, marketing, and production 

modes from those of other hardwood lumber firms.  These differences can suggest how 

firms can begin exporting or increase export sales.  

 

On average, in 2006, hardwood exporters produced more lumber, had more employees, 

and sold more lumber by value than other hardwood lumber firms did.  The sales growth 

per year for exporters (6.5%) was slightly more than other hardwood lumber firms (5.9%) 

from 2004 through 2006, but these respective means were not significantly different.  

 

Transportation is strongly impacting the competitiveness of the Appalachian forest 

products industry.  Reliance on trucking, coupled with increasing fuel costs, is reducing 

its competitiveness in domestic and global markets (Parhizkar et al. 2007).  Thus, finding 

alternatives to trucking was suggested from this study.  Results indicated that intermodal 

transportation and inland port facilities can assist sawmills in meeting these demands of a 

global marketplace.  

 

The results indicated that both groups had a broad range of lumber species production but 

it appeared that exporters were more market-focused than other hardwood lumber firms 

because of their higher production of white oak, ash, and yellow poplar. Furthermore, 

production factors have played an important role in the success of their exports.  
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Exporters and other hardwood lumber firms alike understand the importance of product 

quality, availability, and the consistency of grading for customers.  

Firms wishing to expand into overseas markets should the overseas markets through 

marketing research, attend overseas trade shows, use government export assistance, and 

employ more people involved in their total export sales of lumber.   

 

The second objective of this study was to measure the relationships between a hardwood 

sawmill‟s transportation and competitiveness factors and the likelihood of a firm‟s being 

an exporter.  Results from logistic regression methods showed that using intermodal 

transportation and inland port facilities increased the probability of a firm‟s high 

involvement in foreign markets.  Also, our findings revealed that competitiveness factors 

such as species selection, marketing practices, and using government export assistance 

programs were positively related to the likelihood of a firm‟s being an exporter. 

 

Efforts to promote exportation for sawmills should therefore take into consideration the 

following factors:  alternative modes of transportation, marketing information, 

communication, and the need to educate firms on the feasibility of using intermodal 

transportation and inland port facilities.  Access to marketing knowledge in global 

environments seems vital to U.S. sawmills that wish to increase their exports of 

hardwood lumber.  Promotional programs should focus on specific hardwood lumber 

products for particular overseas markets, trade shows, and export assistance programs. 

 

The third objective of this study was to assess important factors for successful exporting 

to Mexico, Asia, and Europe. This research utilized multiple comparisons of means with 

Bonferroni correction to compare differences among each factor for exporting sawmills 

to Mexico, Asia, and Europe.  A test for pair-wise comparison between every two means 

was conducted and the generated p-value was compared with the corresponding 

significance level. Factors included: firm‟s distribution methods, relationship satisfaction 

with distribution partner, transportation, and competitiveness factor. The final method 

included utilizing the multiple regression analysis to develop models to show the 
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relationships between factors and the sales growth to Mexico, Asia, and Europe. The 

results are discussed in the following section. 

 

Finally, the last objective focused on Mexico in order to enable hardwood industries, 

specifically from Virginia and West Virginia, to be more competitive in this market; and 

to increase the profitable sales of wood products from Appalachia by making their 

transportation to world and domestic markets more efficient. The competitiveness of U.S. 

lumber in Latin America were evaluated, barriers to or Within Transportation to Mexico 

identified, and the distribution network available for U.S. lumber in Latin America were 

analyzed. 

Lessons Learned for Sawmills  

Results from regression models could be used to explain how exporting sawmills to 

Mexico, Asia, and Europe could achieve higher sales growth to each of these markets. 

This work identified 3 important factors including selection of proper distribution 

channel, relationship satisfaction with distribution partner, and export organization 

programs for exporting sawmills to Mexico, Asia, and Europe. This research has 

identified that underlying these “Characteristics” are three building blocks that lead to 

high performance for each of these markets which are described in following Figure 24. 
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Figure 24. Achieving Export Performance for Sawmills to International Markets 

 

Distribution Channel Management 

Distribution channel selections as key strategic variable in marketing strategy and 

international business discussed earlier. This study provided insight into distribution 

methods as it relates to sales growth for exporting hardwood sawmills to Mexico, Asia, 

and Europe.  

 

Exporting sawmills to Mexico should ship directly to a final Mexican customer in order to 

have a larger sales growth. This was the single method recognized from this study for 

exporting to Mexico as it relates positively to sales growth for sawmills. The average 

percentage of this method currently used by responding sawmills to Mexico was only 31% 

as a percentage of methods used. Therefore, efforts needed to educate sawmills to help 

them adopt this method among other distribution channels. Currently, a big percentage 

(41%) of distribution methods used by sawmills to Mexico is selling to a U.S. exporter that 

exports to Mexico. This method had a negative impact on sales growth for sawmills. 

Sawmill managers should be aware of fact that the average sales growth to Mexico is very 

low (8.7%) in compare to other international markets from this study (Asia and Europe). 
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Briefly, this study recognized that only 31% of distribution method used (shipping directly 

to final customer) by responding sawmills to Mexico has positive impact on sales growth 

and other methods used to Mexico is impacting the sales growth negatively. Therefore, an 

understanding of proper distribution channel to Mexican markets could help sawmills 

enhance their performance and achieve a competitive advantage among other marketing 

factors to this country. 

 

Exporting sawmills to Asia should choose to ship to a U.S. exporter that exports to Asia 

among other distribution methods, in order to have a relatively larger sales growth to this 

region. This also was a common distribution method used (47%) by responding sawmills 

to Asia, as a percentage of all methods used. The following distribution methods were 

recognized from this study as they have a larger impact on sales growth to Asia, 

respectively: exporting to a U.S. exporter that exports to Asia, exporting directly to a 

distributor in Asia, and exporting directly to their own affiliate in Asia. This study did not 

recognize a single key factor in distribution selection to Asia as it relates positively to 

sales growth. However, it was found mills that exporting directly to a final Asian 

customer had a negative impact on sales growth. Responding exporting sawmills to Asia 

used this method 35%, as a percentage of all distribution methods used to this region. 

This method of distribution should be prevented by exporting sawmills to this region.  

 

Exporting sawmills to Europe should not adopt shipping directly to their own affiliate in 

Europe. This distribution selection was recognized negatively impacting the sales growth 

to this region for sawmills. Responding exporting sawmills to Europe only used this 

method 2.4%, as a percentage of all distribution methods used to this region. This study 

found that average percentage of export distribution methods used by responding sawmill 

to Europe were, in order: Mill exports directly to a final European customer (38.4 %), 

Mill exports directly to a distributor in Europe (35.9 %), Mill sells to a U.S. exporter that 

exports to Europe (23.3 %), and Mill exports directly to its own affiliate in Europe (2.4 

%). This was also confirmed by the results from this study as the best practices for 

sawmills as it relates to their sales growth. 
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Exporting sawmills to Mexico were more in favor of using a U.S. Exporter that exports to 

these markets than exporting sawmills to Europe. Regression models showed that this 

distribution method had a negative impact on sales growth to Mexico. Together, with the 

common use of this method by exporting sawmills (41%), as a percentage of all methods 

used to Mexico, it is important that international marketing strategies take this into 

consideration to help sawmills understand how this important is impacting their low sales 

growth (on average 8.7%) to Mexico negatively. Exporting sawmills to Mexico 

mentioned financial security and lack of relationship building by U.S. suppliers with 

Mexican customers as most important issues. Therefore, this gap could be minimized by 

helping sawmills on these issues. Once these issues are resolved then sawmills could 

exports directly to a final Mexican customer which eliminate such extra costs and help 

them profit more with higher sales growth. The results from our regression model have 

confirmed this too. 

 

 

Relationship Satisfaction with Distribution Partner 

Relationships between exporting sawmill and other members of the international 

distribution channel can significantly hinder or improve performance in export markets.  

Exporting sawmills to Europe were more satisfied than exporters to Asia in the following 

factors in regards to their relationship with their primary export distribution partner: 

honesty, patience, commitment, compromise, cultural sensitivity, visits, communication, 

and information sharing. This is very important since sawmills can enhance performance 

through a better relationship with their distribution partners. Also exporting sawmills to 

Europe were more satisfied than exporters to Mexico in commitment and visit of their 

distribution partner. Therefore, such factors could have impact on sawmills decision of 

channel selection which leads them to a lower sales growth eventually. This study is an 

initial step to recognize these issues and how they are impacting sales growth for 

sawmills to international markets. However, efforts needed to resolve these issues for our 

low profit sawmills through playing a better role in international business strategies. 

 

Transportation and Competitiveness Factors 
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Exporting sawmills to Asia and Europe ranked transportation factors including having a 

good freight forwarder and access to international shipping more important than 

exporters to Mexico. Handling of the transport of sawmills is usually done by their own 

company, freight forwarders or brokers. Freight forwarders are typically utilized for 

arranging export shipments (Boske et al. 2005). They assist exporters with transportation 

arrangements, including selecting routes and carriers, negotiating rates, booking 

transportation space, securing charters, consolidating shipments, arranging local delivery, 

tracing shipments, and leasing equipment (CTR 2003). Efforts are needed to educate 

sawmill exporters and nonexporters that wish to enter Mexico on these issues. 

 

Because exporting sawmills to Europe ranked the importance of product modification, 

product labeling, and product packaging higher than exporters to Asia and Mexico 

(significantly differed), therefore it is essential to new sawmills entering Europe to take 

these factors into consideration for this market. 

 

A majority of exporting sawmills to Mexico had credit issues with customers. This issue 

was not considered important for exporters to Asia and Europe. Together with a lack of 

relationship building with Mexican customers makes majority of US sawmills not to deal 

directly with their final Mexican customers. As it discussed earlier, this issue had impact 

on their distribution channel selection to Mexico as a majority of sawmills chose to sell to 

a US exporter that export to Mexico, although this method of distribution had a negative 

impact on sales growth. Those sawmills that could create a good relationship with 

Mexican customers, chose to sell directly to their final customers and hence had a larger 

sales growth.  

 

This research revealed that on average, transportation cost as a percentage of total 

product cost was: to Mexico (15 %), Asia (12.8 %), and Europe (10.9 %). Finding 

indicated that, on average, sales growth for exporting sawmills was: to Mexico (8.7 %), 

Asia (11.5 %), and Europe (10 %) from 2004 through 2006 per year. Therefore, the 

improper distribution channel selection, higher transportation cost, lower sales growth, 
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financial security, difficulty finding customers, lack of information on market, and unsure 

of market access to Mexico were recognized by this study as barriers for sawmills. 

 

High transportation costs to Mexico could be resolved by offering better transportation 

methods to Mexico. Exporting firms to Mexico are highly relied on trucking. Increasing 

fuel cost, together with border issues for trucks is hurting the competitiveness of wood 

industries to Mexico. Rail access to Mexico is improving and that could be an alternative 

for exporting firms or nonexporting firms plan to enter this market. There is a direct rail 

line from Kansas City to Mexico. With the improvement in U.S. railways such as Norfolk 

Southern railway (NS) and CSX transportation (CSXT), state officials and wood industry 

associations in cooperation with railroads should help this small segment of hardwood 

industry with offering new services in order to overcome the barriers with transportation. 

 

Ultimately, it is wise for the Appalachian wood industries, especially those in VA and 

WV that have a very small commercial presence in this country, to broaden their trade 

with Mexico.  Utilizing the country‟s proximity to the U.S. market and its low labor 

wages makes Mexico an attractive market.  Hardwood sawmills in VA and WV should 

be encouraged by state officials to plan more aggressively to enter Mexico.   

Lessons for Government Officials 

As part of university extension efforts, this research helped U.S. wood industries to better 

understand important factors for trade to foreign markets. Exporting sawmills to Asia that 

used export organization assistance programs had a larger sales growth. In fact, the use of 

these programs was a key factor among other factors for successful exporting to Asia as it 

had a positive impact on sales growth. This was approved by regression analysis results. 

Exporting sawmills to Europe had already build up a very good relationship with their 

primary export distribution partner. However, exporting sawmills to Mexico have not yet 

establish a good relationship with their export distribution partner. Therefore, the use of 

export organization assistance programs could be very helpful for sawmills entering this 

region. The following assistance organizations were of importance for helping exporting 

sawmills to Mexico, in order: their own export division, export agents, trade associations, 
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and trade shows or fairs. Therefore, AHEC should take this important into consideration 

while promoting US hardwood in Mexico.  

 

Because majority of sawmills ranked the competitiveness factors including competitive 

prices, identifying market segment, identifying market demand, product packaging, and 

product modification most important among other factors for studied foreign markets, it 

is essential that marketing strategy for international business focused on these issue as 

priority for sawmills entering Mexico, Asia, and Europe.  

 

Because majority of sawmills ranked transportation factors including transportation cost, 

having a good freight forwarder, documentation process, access to international shipping, 

and knowledge about exporting most important among other factors for exporting to 

Mexico, Asia, and Europe, it is essential that export organizations focus on these issues 

through their export programs. Table 36 summarizes important transportation and 

competitiveness factors that should be addressed through export programs for sawmills to 

international markets. 

 

Table 36. Key Strategies that Need to be Targeted to Enhance Export Performance for Sawmills   

Transportation Factor Competitiveness Factor 

Introduce transportation alternatives Solution for credit issues with Mexican customers 

Solution for documentation process Identify market segment 

Advantage of a good freight forwarders Enhance knowledge about exporting 

Knowledge of export logistics Market information on product packaging 

Solution/ service for international  access shipping Market information on product modification 

  Identify market demand 

  

Build/enhance relationship with distribution 

partner 

 

The improved transportation system could greatly enhance the transportation efficiency 

of the wood sector.  This requires bringing together industries (wood products and 

transportation), modes of transport (e.g., railway, road, and inland port) as well as 

countries (e.g., ports in foreign countries and U.S. inland and ocean ports).  Knowledge 

of export logistics would also help hardwood sawmills assess the feasibility of entering 

foreign markets. 
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Efforts are needed from U.S. wood trade associations to better identify the Mexican 

market segment, market demand, and credit issues for sawmills. The U.S. forest products 

industry can continue to take advantage of the markets for furniture, construction, and 

flooring in Mexico after NAFTA. As rail infrastructure continues to improve in Mexico, 

and with the improvement in U.S. railway (NS and CSX), State officials and wood 

industry associations in cooperation with railroads should help this small segment of 

hardwood industry with offering new services in order to overcome the barriers with 

transportation.  

 

The U.S. forest products industry will continue to become more global, and thus efforts 

are needed to promote increased exportation.  Firms planning to enter new export markets 

must realize the importance of distribution methods, transportation, and competitiveness 

factors recognized from this study before entering new foreign markets.  The analysis of 

such factors helps indicate how hardwood sawmill, especially those in Appalachian 

region could be more successful at exporting to international markets, particularly 

Mexico.   

This dissertation provided an insight into a proper distribution channel selections, 

relationship with distribution partner, competitiveness, and transportation factors as it 

relates to each of studied international markets for US sawmills. This study has also a 

number of implications for business managers, academics, and government officials in 

pointing out the importance of effective selection of distribution channels in exporting for 

Appalachian hardwood industries. 

Implications 

 

This work helps to measure important impact factors on U.S. lumber exports. The results 

help to find out how firms can best begin exporting, or increase export sales to 

international markets, particularly Mexico as a stepping stone to the rest of Latin 

America. Increasing knowledge of factors affecting international trade for U.S. hardwood 

sawmills can help firms plan for changes and consequently improve their sales growth. 
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By applying the logistic regression and regression models formulated, researchers can 

examine the impact of distribution channel selections, relationship with distribution 

partner, transportation, competitiveness, and export assistance program on the increasing 

export market activities and sales growth. Logistic regression models could be used to 

identify likelihood of being an exporter for hardwood sawmills. Regression models could 

be used to identify those sawmills who have high or low probability of export success.   

 

The advantages of using logistic regression and regression models are especially for 

policy makers. Policy makers could target appropriate programs that could enhance the 

export performance for hardwood sawmills entering international markets. Additionally, 

the models could be used to determine and quantify how changes in business practices 

(i.e. export distribution methods) could increase or decrease the sales growth for 

exporting sawmills to different international markets.   

 

Finally, the results provide a better understanding method on how to increase export 

sales, not just for hardwood sawmills, but for other forest product firms and in other 

industries.  

Limitations 

 

Statistical results should be viewed cautiously, since they are based on a small sample 

frame as compared with the number of intuitively important factors that need to be 

included in a comprehensive analysis. The signs of the parameter estimates in the 

regression models show the direction of the factors relationship on the growth of sales 

(successful export). Nevertheless, negative signs appeared for competitiveness and 

transportation factors to Mexico and Europe. Respondents may be not well aware of 

internal mechanism of export practices, their answers are scattered and it does not appear 

that they have a consensus on same few important factors for export success. On the other 

hand it might be that a larger amount of data might reveal new relationships. 

 

Some other limitations arise from the data definitions. Likert scale data is approximated 

by summing to continuous normally distributed variables and data that is continuous 
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intrinsically is recorded in categorical format through the questionnaire to avoid non-

response bias or other forms of bias and so the actual value can only be approximated 

averaging over the categories. Additionally, many colliniarities were determined amid 

variables and groups of variables had to be treated separately and included in separate 

models and in this screening process information was lost.  In addition to this, there are 

many missing data points and those observations would be removed from the analysis 

automatically by SAS, reducing further the amount of data. 

 

Overall, the statistical analysis provides insights into what is going on in the export 

industry, but the key relationships must be interpreted in the context of the qualitative in-

depth analysis of the important multitude of factors. 
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APPENDIX B: SUMMARY STATISTICS FOR EXPORTING VS. OTHER FIRMS 

 

 
 

 

Transportation Factors of U.S. Hardwood Sawmills in 2006. 
 

Factors 
Other hardwood 

lumber firms Exporters   

No. MEAN No. MEAN p-value 

Shipping methods (% of product by volume)* 

Contract trucking 141 40.74 123 54.33 <0.01 

Company owned trucks 141 42.82 123 23.58 <0.01 

Customer trucks 141 13.44 123 13.92 0.42 

Multi-modal transportation 141 2.06 123 4.63 0.03 

Rail 141 0.60 123 3.54 <0.01 

* Percentage columns may not total 100 percent due to rounding  

 

 

Hardwood Sawmills Raked Distribution and Production Factors in 2006. 
 

Factors 
Other hardwood 

lumber firms Exporters 

No. MEAN No. MEAN p-value 

(ranked from 1= least important, to 7= most important) 

Distribution factors 

Selecting agents/distributors 134 3.95 123 4.93 <0.01 

Distributor relationships 138 4.57 121 5.23 <0.01 

On-time arrival 138 5.83 122 5.48 0.01 

Production factors 

Product quality 140 6.53 128 6.5 0.39 

Product availability 140 5.83 127 5.72 0.22 

Consistency of grading 140 6.22 127 6.3 0.24 
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Continue.... 

 

 

Competitiveness and Transportation Factors for Hardwood Sawmills in 2006.  

Factor 

Other hardwood 

lumber firms Exporters   

No. MEAN No. MEAN p-value 

Sales and Size 

   Production (MBF/yr.) 110 8.95 123 21.86 <0.01 

   Employees (no.) 139 52.81 129 79.53 <0.01 

   Hardwood sales ($ millions/yr.) 132 9.06 125 20.03 <0.01 

Marketing factors 

   Travelling to overseas markets (no. of days) 137 0.42 126 15.67 <0.01 

   Overseas trade shows (no.) 139 0.02 128 0.81 <0.01 

   Domestic trade shows (no.) 140 1.32 128 1.56 0.09 

   The use of government export assistance (no.) 140 0.02 129 0.44 <0.01 

   Involved in selling and marketing (no. of people) 140 2.9 127 3.41 0.06 

   Involved in total export sales (no. of people) 143 0.11 129 3.27 <0.01 

   Selling through mill's website to overseas (no.) 143 0.07 129 2.18 <0.01 

Transportation factors 

   The use of intermodal transportation (no./yr.) 125 2.58 121 9.39 <0.01 

   The use of inland port facility (no./yr.) 135 0.69 124 5.53 <0.01 

 

 

Marketing Factors of U.S. Hardwood Sawmills in 2006.  

Factors 

Other hardwood 

lumber firms Exporters   

No. MEAN No. MEAN p-value 

  Sales growth (% per year through 2004-2006) 132 5.92 127 6.46 0.25 

  Marketing research (% of total sale) 141 0.49 127 0.81 0.02 

  Domestic customers (% of total production)*  

Flooring mills 129 19.6 124 21.76 0.36 

Millwork mills 129 14.68 124 17.96 <0.01 

Cabinet mills 129 13.13 124 16.24 0.02 

Furniture mills 129 12.74 124 13.92 0.18 

Pallet mills 129 18.37 124 11.79 <0.01 

Others (distribution and concentration yards) 129 16.64 124 12.5 <0.01 

In-house use 129 4.91 124 5.82 0.48 

* Percentage columns may not total 100 percent due to rounding  
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Continue.... 

 

Production Factors of U.S. Hardwood Sawmills in 2006.  

Factors 

Other 

hardwood 

lumber firms Exporters   

No. MEAN No. MEAN p-value 

Mill production by species (% of total production)* 

Red Oak 131 25.42 127 25.58 0.47 

Yellow Poplar 131 14.67 127 18.01 0.07 

White Oak 131 12.75 127 17.37 <0.01 

Hard Maple 131 11.46 127 10.60 0.33 

Ash 131 3.56 127 5.64 <0.01 

Cherry 131 5.82 127 5.50 0.38 

Soft Maple 131 8.55 127 4.92 <0.01 

Other (basswood and cypress) 131 6.10 126 3.56 0.07 

Hickory 131 3.22 127 3.15 0.47 

Walnut 131 2.85 127 2.68 0.42 

Cottonwood 131 0.87 127 0.98 0.43 

Birch 131 1.43 127 0.95 0.12 

Alder 131 1.73 127 0.61 0.05 

Hackberry 131 0.40 127 0.31 0.38 

Beech 131 1.26 127 0.29 <0.01 

* Percentage columns may not total 100 percent due to rounding  
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APPENDIX C: SUMMARY STATISTICS FOR EXPORTING FIRMS TO 

MEXICO, ASIA, AND EUROPE 
 

Summary Statistics for exporting firms to Mexico (Questionnaire: Page 2)  

 

Importance of competitiveness sand transportation factors for exporting to Mexico 

  N Mean Std Dev Minimum Maximum 

Importance of competitiveness factors for exporting to Mexico 

(Where 1= least important, to 7= most important) 

Product modification 45 4.1 1.7 1 7 

Competitive prices 46 5.9 1.2 1 7 

Identifying market segment 46 4.6 1.5 1 7 

Language skills 46 3.8 1.8 1 7 

Financing assistance 46 2.7 1.7 1 7 

Government regulations 46 2.5 1.5 1 7 

Promotion 46 3.1 1.8 1 7 

Trade contacts assistance 46 3.0 1.9 1 7 

Identifying market demand 46 4.1 1.9 1 7 

Product labeling 45 3.2 1.6 1 7 

Product packaging 45 4.3 1.6 1 7 

Credit issues with customers 45 5.5 1.6 1 7 

Importance of transportation factors for exporting to Mexico 

(Where 1= least important, to 7= most important) 

Transportation choices 43 5.3 1.5 1 7 

Having a good freight forwarder 45 4.7 1.9 1 7 

Use of your agent in Mexico 40 3.4 2.2 1 7 

Having a good customs broker 45 4.4 1.8 1 7 

Point of entry 44 4.3 2.0 1 7 

Access to international shipping 41 4.2 2.0 1 7 

Knowledge about exporting 44 5.5 1.1 3 7 

Product security 43 4.4 1.9 1 7 

Truck availability 44 4.8 1.7 1 7 

Transportation cost 46 6.0 1.3 1 7 

Documentation process 44 5.3 1.4 1 7 

Delays in shipment deliveries 43 4.6 1.5 1 7 
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Continue... 

 

Sales growth, transportation costs, and distribution methods used for exporting to 

Mexico 

  N Mean Std Dev Minimum Maximum 

Sales growth 2004 through 2006 (% per year) 48 8.7 8.3 0 23 

Transportation costs (% of the total costs) 43 15.0 6.2 5 28 

Distribution methods used for exporting to Mexico (%) 

Mill exports directly to a final customer in Mexico 48 30.8 42.7 0 100 

Mill exports directly to its own affiliate in Mexico 48 4.6 17.7 0 90 

Mill exports directly to a distributor in Mexico 48 24.0 37.1 0 100 

Mill sells to U.S. Exporter that exports to Mexico 48 40.6 45.7 0 100 

 

 

Satisfaction of firm's relationship with their primary export distribution partner 

and Helpfulness of Export assistance program from organizations to Mexico 

  N Mean Std Dev Minimum Maximum 

Satisfaction of firm's relationship with their primary export distribution partner to Mexico 

(Where 1= very unsatisfied, to 7= very satisfied) 

Honesty 44 5.5 1.3 2 7 

Patience 44 5.2 1.3 2 7 

Commitment 44 4.9 1.6 1 7 

Compromise 44 4.8 1.3 2 7 

Cultural sensitivity 43 5.1 1.2 2 7 

Visits 44 4.5 1.7 1 7 

Communication 43 5.3 1.5 2 7 

Information sharing 44 4.8 1.7 1 7 

Helpfulness of Export assistance program from organizations to Mexico 

(Where 1= not helpful, to 7= very helpful) 

Your own export division 35 5.4 1.9 1 7 

Trade shows or fairs 31 3.1 1.8 1 7 

Trade associations 33 3.1 1.9 1 7 

U.S. Dept. of Commerce 33 2.5 1.6 1 7 

State Dept. of Commerce 34 2.8 1.9 1 7 

University extension 31 2.1 1.7 1 7 

Foreign distributors 34 3.0 2.0 1 7 

Export agents 33 3.6 2.2 1 7 

Foreign government agencies 31 1.8 1.5 1 7 
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Summary Statistics for exporting firms to Asia (Questionnaire: Page 3) 

 

 Importance of competitiveness sand transportation factors for exporting to 

Asia 

 
N Mean Std Dev Minimum Maximum 

Importance of competitiveness factors for exporting to Asia 

(Where 1= least important, to 7= most important) 

Product modification 97 4.4 1.5 1 7 

Competitive prices 99 6.0 1.0 2 7 

Identifying market segment 96 4.7 1.4 1 7 

Language skills 97 3.6 1.8 1 7 

Financing assistance 95 2.4 1.5 1 7 

Government regulations 97 3.2 2.0 1 7 

Promotion 95 3.6 1.7 1 7 

Trade contacts assistance 97 3.7 1.8 1 7 

Identifying market demand 96 4.8 1.7 1 7 

Product labeling 94 3.6 1.6 1 7 

Product packaging 95 4.6 1.6 1 7 

Credit issues with customers 94 4.6 2.0 1 7 

Importance of transportation factors for exporting to Asia 

(Where 1= least important, to 7= most important) 

Transportation choices 95 5.0 1.5 1 7 

Having a good freight forwarder 96 5.6 1.5 1 7 

Use of your agent in Asia 91 4.3 2.1 1 7 

Having a good customs broker 91 3.8 1.9 1 7 

Point of entry 90 4.0 1.8 1 7 

Access to international shipping 94 5.2 1.7 1 7 

Knowledge about exporting 97 5.8 1.3 1 7 

Product security 89 4.2 1.6 1 7 

Truck availability 93 4.8 1.5 1 7 

Transportation cost 96 5.8 1.1 1 7 

Documentation process 95 5.5 1.6 1 7 

Delays in shipment deliveries 94 4.9 1.5 1 7 
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Continue... 

 

Sales growth, transportation costs, and distribution methods used for exporting to 

Asia 

  N Mean Std. Dev. Minimum Maximum 

Sales growth 2004 through 2006 (% per year) 99 11.5 7.9 0 23 

Transportation costs (% of the total costs) 85 12.8 7.4 1 45 

Distribution methods used for exporting to Asia (%)         

Mill exports directly to a final customer in Asia 99 35.3 36.2 0 100 

Mill exports directly to its own affiliate in Asia 99 2.3 9.5 0 70 

Mill exports directly to a distributor in Asia 99 15.4 22.6 0 100 

Mill sells to U.S. Exporter that exports to Asia 99 46.9 41.3 0 100 

 

 

Satisfaction of firm's relationship with their primary export distribution partner 

and Helpfulness of Export assistance program from organizations to Asia 

  N Mean Std. Dev. Minimum Maximum 

Satisfaction of firm's relationship with their primary export distribution partner to Asia 

Honesty 99 5.3 1.4 2 7 

Patience 97 4.9 1.4 2 7 

Commitment 98 4.8 1.6 1 7 

Compromise 98 4.4 1.4 1 7 

Cultural sensitivity 91 4.8 1.3 2 7 

Visits 93 4.8 1.6 1 7 

Communication 97 5.0 1.4 2 7 

Information sharing 97 4.4 1.6 1 7 

Helpfulness of Export assistance program from organizations to Asia 

Your own export division 74 5.7 1.7 1 7 

Trade shows or fairs 73 3.6 1.8 1 7 

Trade associations 82 3.7 1.7 1 7 

U.S. Dept. of Commerce 72 2.5 1.6 1 7 

State Dept. of Commerce 74 2.8 1.9 1 7 

University extension 66 1.9 1.3 1 7 

Foreign distributors 79 3.7 2.0 1 7 

Export agents 80 4.8 1.9 1 7 

Foreign government agencies 65 1.8 1.3 1 7 
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Summary Statistics for exporting firms to Europe (Questionnaire: Page 4)  

 

Importance of competitiveness sand transportation factors for exporting to Europe 

  N Mean Std. Dev. Minimum Maximum 

Importance of competitiveness factors for exporting to Europe 

Product modification 96 5.1 1.6 1 7 

Competitive prices 97 5.7 1.1 3 7 

Identifying market segment 96 5.1 1.5 1 7 

Language skills 95 3.7 1.6 1 7 

Financing assistance 95 2.4 1.5 1 7 

Government regulations 96 2.7 1.6 1 7 

Promotion 96 3.6 1.7 1 7 

Trade contacts assistance 95 3.4 1.7 1 7 

Identifying market demand 96 5.1 1.5 1 7 

Product labeling 94 4.3 1.7 1 7 

Product packaging 94 5.7 1.4 1 7 

Credit issues with customers 93 4.3 2.1 1 7 

Importance of transportation factors for exporting to Europe 

Transportation choices 97 5.1 1.6 1 7 

Having a good freight forwarder 98 5.5 1.6 1 7 

Use of your agent in Europe 94 4.7 2.2 1 7 

Having a good customs broker 97 4.1 1.9 1 7 

Point of entry 96 4.2 1.7 1 7 

Access to international shipping 94 5.1 1.7 1 7 

Knowledge about exporting 97 5.8 1.5 1 7 

Product security 96 4.2 1.7 1 7 

Truck availability 97 4.7 1.7 1 7 

Transportation cost 96 5.6 1.4 1 7 

Documentation process 94 5.3 1.5 1 7 

Delays in shipment deliveries 96 4.9 1.7 1 7 
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Continue... 

 

Sales growth, transportation costs, and distribution methods used for exporting to 

Europe 

  N Mean Std. Dev. Minimum Maximum 

Sales growth 2004 through 2006 (% per year) 99 9.9 7.8 0 23 

Transportation costs (% of the total costs) 85 10.9 6.4 1 45 

Distribution methods used for exporting to Europe (%)         

Mill exports directly to a final customer in Europe 100 38.4 36.4 0 100 

Mill exports directly to its own affiliate in Europe 100 2.4 10.6 0 70 

Mill exports directly to a distributor in Europe 100 35.9 35.3 0 100 

Mill sells to U.S. Exporter that exports to Europe 100 23.3 35.9 0 100 

 

 

Satisfaction of firm's relationship with their primary export distribution partner 

and Helpfulness of Export assistance program from organizations to Europe 

  N Mean Std. Dev. Minimum Maximum 

Satisfaction of firm's relationship with their primary export distribution partner to Europe 

Honesty 100 6.1 1.1 3 7 

Patience 100 5.5 1.2 2 7 

Commitment 100 5.8 1.2 3 7 

Compromise 98 5.3 1.2 2 7 

Cultural sensitivity 98 5.5 1.2 2 7 

Visits 98 5.3 1.4 1 7 

Communication 99 5.7 1.3 2 7 

Information sharing 100 5.4 1.5 1 7 

Helpfulness of Export assistance program from organizations to Europe 

Your own export division 74 6.1 1.3 1 7 

Trade shows or fairs 70 3.3 1.7 1 7 

Trade associations 72 3.7 1.9 1 7 

U.S. Dept. of Commerce 71 2.4 1.6 1 7 

State Dept. of Commerce 71 2.5 1.8 1 7 

University extension 65 1.9 1.2 1 7 

Foreign distributors 78 4.2 2.1 1 7 

Export agents 84 5.3 1.9 1 7 

Foreign government agencies 64 2.0 1.4 1 7 
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APPENDIX D: SUMMARY OF OPEN ENDED QUESTIONS FROM SURVEY  
 

 

The most important transportation factors 

that helped sawmills export to Mexico? 

The greatest challenges that sawmills faced when 

shipping to Mexico 

Availability of equipment Credit issues with customers 

Rail Transportation cost 

Competitive railcar rate Distance from our mill to port 

Warehouse in Laredo Hard to work with railroads 

Availability of Trucks Freight rate and collecting payment 

On time payments Insurance companies don‟t insure freight to Mexico 

Security of lumber crossing boarder Knowing and meeting customers 

Floatable rates Communication with customers 

Rail option  Security issues 

Location of mill Documentation 

Delivery speed Finding truck to go that direction 

Competitive freight rates Trucking rate to port 

Securities Transit time and cost 

Equipment availability Customers speciation 

Having our own truck delivered to border Availability of container 

On time paper work Finding customers 

Point of entry Price sensitive 

 Close proximity to Mexico Low profit trade 
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The most important transportation factors that 

helped sawmills export to Asia? 

The greatest challenges sawmills faced 

when shipping to Asia 

Rates and service Margins and product knowledge 

Good freight forwarders Space on ship 

Quick transit time/container availability Exporters knowledge of market  

Distance to port Customer satisfaction 

Matching products with customer speciation Reliability 

Having a good agent Slow transit time 

Paperwork/customs Demanding customers on quality 

On time shipping of cargo Getting a quality price for a quality product 

Availability and quality to ship load  Establishing a long-term relationship 

Inland freight Being competitive on price 

Price point on multiple container shipments Trust in customers 

Close to port Truck availability 

Choosing a good ocean carrier Ocean freight 

Availability of low cost vessel Delay in shipping 

Reasonable  cost High cost to get to port 

Container availability  

Make sure the customer will pick up his 

container 

Reduce inland freight cost, higher fuel cost Communication with customers 

Secured payments Truck availability 

Container availability  Ship availability 

Vessels go frequently Payment security 

90%of their decision is about price Charging government requirements  

Cheap freight rates Customers are not willing to pay for quality 

Cost and availability of equipment Being patient on impatient customers 

Proximity to the port  Language barriers 

Excellent documentation 

Price negotiations and government 

regulations 

Inland trucking freight  Getting paid fully and promptly 
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The most important transportation 

factors that helped sawmills  export to 

Europe 

The greatest challenges sawmills 

faced when shipping to Europe 

Rates and service Fluctuating currency 

Good freight forwarders 

Matching products with customer 

speciation 

Consistent price of freight Demanding customers on quality 

Cheap available containers Competition 

Close rail lead 

Proper packaging as required by 

Europeans 

Availability and quality to ship load  Vacations 

Intermodal shipments Competition from eastern Europe 

Reliability 

Price competitiveness continues by 

inland freight 

Reasonable access to port   

Availability of vessel   

Communication with customers   

Space on vessel, efficiency of shipping 

line   

Timing arrivals   
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APPENDIX E: BONFERRONI RESULTS FOR SIGNIFICANT FACTORS  

 

 

The SAS System 
The GLM Procedure 

Bonferroni (Dunn) t Tests 

Class Level Information 

Class Levels Values 

Region 3 Asia Europe 

Mexico 

 

Obs. Labels Dependent Variables¹ 

247 Q14_3_ Mill exports directly to a distributor in overseas 

247  Q14_4_ Mill sells to U.S. Exporter that exports to overseas 

243 Q15_1_ Honesty 

241 Q15_2_  Patience 

242 Q15_3_ Commitment 

240 Q15_4_ Compromise 

232 Q15_5_ Cultural sensitivity 

235 Q15_6_ Visits 

239 Q15_7_ Communication 

241 Q15_8_ Information sharing 

191 Q16_7_ Foreign distributors 

197 Q16_8_ Export agents 

238 Q17_1_ Product modification 

242 Q17_2_ Competitive prices 

238 Q17_9_ Identifying market demand 

233 Q17_10_ Product labeling 

234 Q17_11_ Product packaging 

239 Q17_13_ Having a good freight forwarder 

225 Q17_14_ Use of your agent in Mexico 

229 Q17_17_ Access to international shipping 

232 Q17_24_ Credit issues with customers 

246 Q18 Sales growth ² 

213 Q19 Transportation costs 

¹Variables in each group are consistent with respect to the presence or absence of 

missing  values. 

² The mean differences for sales growth factor was not significant among Mexico, Asia,   

and   Europe but included in this appendix. 
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Bonferroni (Dunn) t Tests for Q14_4_ 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 26998.7296 13499.3648 8.39 0.0003 

Error 244 392574.9951 1608.9139   

Corrected Total 246 419573.7247    

 

R-Square Coeff Var Root MSE Q14_4_ Mean 

0.064348 112.2916 40.11127 35.72065 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 26998.72965 13499.36482 8.39 0.0003 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 26998.72965 13499.36482 8.39 0.0003 

 

 

 

Alpha 0.05 

Error Degrees of Freedom 244 

Error Mean Square 1608.914 

Critical Value of t 2.41060 

 

Comparisons significant at the 0.05 level are indicated by 

***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Asia   - Mexico 5.304 -11.702 22.311  

Asia   - Europe 22.669 8.960 36.378 *** 

Mexico - Asia -5.304 -22.311 11.702  

Mexico - Europe 17.365 0.386 34.344 *** 

Europe - Asia -22.669 -36.378 -8.960 *** 

Europe - Mexico -17.365 -34.344 -0.386 *** 
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Bonferroni (Dunn) t Tests for Q15_1_ 

 

 

Source DF Sum of Squares Mean Square F Value Pr > F 

Model 2 32.3003068 16.1501534 9.78 <.0001 

Error 240 396.3498990 1.6514579   

Corrected Total 242 428.6502058    

 

R-Square Coeff Var Root MSE Q15_1_ Mean 

0.075354 22.71106 1.285091 5.658436 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 32.30030677 16.15015339 9.78 <.0001 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 32.30030677 16.15015339 9.78 <.0001 

NOTE: This test controls the Type I experimentwise error rate, but it generally has a 

higher Type II error rate than Tukey's for all pairwise comparisons. 

   

Alpha 0.05 

Error Degrees of Freedom 240 

Error Mean Square 1.651458 

Critical Value of t 2.41088 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Mexico 0.5345 -0.0259 1.0950  

Europe - Asia 0.7972 0.3579 1.2364 *** 

Mexico - Europe -0.5345 -1.0950 0.0259  

Mexico - Asia 0.2626 -0.2987 0.8240  

Asia   - Europe -0.7972 -1.2364 -0.3579 *** 

Asia   - Mexico -0.2626 -0.8240 0.2987  
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Bonferroni (Dunn) t Tests for Q15_2_ 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 21.0284148 10.5142074 6.39 0.0020 

Error 238 391.7516682 1.6460154   

Corrected Total 240 412.7800830    

 

R-Square Coeff Var Root MSE Q15_2_ Mean 

0.050943 24.59794 1.282971 5.215768 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 21.02841476 10.51420738 6.39 0.0020 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 21.02841476 10.51420738 6.39 0.0020 

 This test controls the Type I experimentwise error rate, but it generally 

has a higher Type II error rate than Tukey's for all pairwise 

comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 238 

Error Mean Square 1.646015 

Critical Value of t 2.41102 

 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 

Means 

Simultaneous 95% 

Confidence Limits  

Europe - Mexico 0.3355 -0.2241 0.8950  

Europe - Asia 0.6534 0.2126 1.0942 *** 

Mexico - Europe -0.3355 -0.8950 0.2241  

Mexico - Asia 0.3179 -0.2443 0.8802  

Asia   - Europe -0.6534 -1.0942 -0.2126 *** 

Asia   - Mexico -0.3179 -0.8802 0.2443  
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Bonferroni (Dunn) t Tests for Q15_3_ 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 60.3641946 30.1820973 13.95 <.0001 

Error 239 517.2101855 2.1640594   

Corrected Total 241 577.5743802    

 

R-Square Coeff Var Root MSE Q15_3_ Mean 

0.104513 28.09787 1.471074 5.235537 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 60.36419464 30.18209732 13.95 <.0001 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 60.36419464 30.18209732 13.95 <.0001 

  

 

This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 239 

Error Mean Square 2.164059 

Critical Value of t 2.41095 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Mexico 0.9664 0.3247 1.6080 *** 

Europe - Asia 1.0341 0.5300 1.5382 *** 

Mexico - Europe -0.9664 -1.6080 -0.3247 *** 

Mexico - Asia 0.0677 -0.5759 0.7113  

Asia   - Europe -1.0341 -1.5382 -0.5300 *** 

Asia   - Mexico -0.0677 -0.7113 0.5759  
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Bonferroni (Dunn) t Tests for Q15_4_ 

 

Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 40.4602968 20.2301484 11.69 <.0001 

Error 237 410.1897032 1.7307582   

Corrected Total 239 450.6500000    

 

R-Square Coeff Var Root MSE Q15_4_ Mean 

0.089782 27.26597 1.315583 4.825000 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 40.46029685 20.23014842 11.69 <.0001 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 40.46029685 20.23014842 11.69 <.0001 

 This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 237 

Error Mean Square 1.730758 

Critical Value of t 2.41109 

 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 
Comparison 

Difference 

Between 
Means 

Simultaneous 95% 
Confidence Limits  

Europe - Mexico 0.4903 -0.0854 1.0659  

Europe - Asia 0.9082 0.4550 1.3613 *** 

Mexico - Europe -0.4903 -1.0659 0.0854  

Mexico - Asia 0.4179 -0.1577 0.9935  

Asia   - Europe -0.9082 -1.3613 -0.4550 *** 

Asia   - Mexico -0.4179 -0.9935 0.1577  

 



 

194 

 

Bonferroni (Dunn) t Tests for Q15_5_ 

 

Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 18.4262162 9.2131081 6.02 0.0028 

Error 229 350.6729218 1.5313228   

Corrected Total 231 369.0991379    

 

R-Square Coeff Var Root MSE Q15_5_ Mean 

0.049922 23.98431 1.237466 5.159483 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 18.4262161

7 

9.21310808 6.02 0.0028 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 18.42621617 9.21310808 6.02 0.0028 

 This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 229 

Error Mean Square 1.531323 

Critical Value of t 2.41170 

 

 

Comparisons significant at the 0.05 level are indicated by 

***. 

Region 

Comparison 

Difference 

Between 

Means 

Simultaneous 95% 

Confidence Limits  

Europe - Mexico 0.3531 -0.1928 0.8990  

Europe - Asia 0.6232 0.1888 1.0577 *** 

Mexico - Europe -0.3531 -0.8990 0.1928  

Mexico - Asia 0.2701 -0.2821 0.8224  

Asia   - Europe -0.6232 -1.0577 -0.1888 *** 

Asia   - Mexico -0.2701 -0.8224 0.2821  
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Bonferroni (Dunn) t Tests for Q15_6_ 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 23.2130985 11.6065492 5.16 0.0064 

Error 232 521.5783909 2.2481827   

Corrected Total 234 544.7914894    

 

R-Square Coeff Var Root MSE Q15_6_ Mean 

0.042609 30.16760 1.499394 4.970213 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 23.21309847 11.60654924 5.16 0.0064 

 

 

 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 

Means 

Simultaneous 95% 

Confidence Limits  

Europe - Asia 0.5308 0.0074 1.0543 *** 

Europe - Mexico 0.7811 0.1249 1.4372 *** 

Asia   - Europe -0.5308 -1.0543 -0.0074 *** 

Asia   - Mexico 0.2502 -0.4113 0.9118  

Mexico - Europe -0.7811 -1.4372 -0.1249 *** 

Mexico - Asia -0.2502 -0.9118 0.4113  
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Bonferroni (Dunn) t Tests for Q15_7_ 

 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 25.5489011 12.7744505 6.82 0.0013 

Error 236 441.7816428 1.8719561   

Corrected Total 238 467.3305439    

 

R-Square Coeff Var Root MSE Q15_7_ Mean 

0.054670 25.50690 1.368194 5.364017 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 25.54890108 12.77445054 6.82 0.0013 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 25.54890108 12.77445054 6.82 0.0013 

 This test controls the Type I experimentwise error rate, but it generally has a 

higher Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 236 

Error Mean Square 1.871956 

Critical Value of t 2.41117 

 

Comparisons significant at the 0.05 level are indicated by 

***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Mexico 0.4583 -0.1442 1.0608  

Europe - Asia 0.7168 0.2455 1.1881 *** 

Mexico - Europe -0.4583 -1.0608 0.1442  

Mexico - Asia 0.2585 -0.3459 0.8628  

Asia   - Europe -0.7168 -1.1881 -0.2455 *** 

Asia   - Mexico -0.2585 -0.8628 0.3459  
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Bonferroni (Dunn) t Tests for Q15_8_ 

 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 46.2184947 23.1092473 9.41 0.0001 

Error 238 584.1881443 2.4545720   

Corrected Total 240 630.4066390    

 

R-Square Coeff Var Root MSE Q15_8_ Mean 

0.073315 31.99801 1.566707 4.896266 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 46.21849467 23.10924734 9.41 0.0001 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 46.21849467 23.10924734 9.41 0.0001 

 This test controls the Type I experimentwise error rate, but it 

generally has a higher Type II error rate than Tukey's for all 

pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 238 

Error Mean Square 2.454572 

Critical Value of t 2.41102 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 
Comparison 

Difference 

Between 
Means 

Simultaneous 95% 
Confidence Limits  

Europe - Mexico 0.6500 -0.0334 1.3334  

Europe - Asia 0.9567 0.4184 1.4950 *** 

Mexico - Europe -0.6500 -1.3334 0.0334  

Mexico - Asia 0.3067 -0.3799 0.9933  

Asia   - Europe -0.9567 -1.4950 -0.4184 *** 

Asia   - Mexico -0.3067 -0.9933 0.3799  
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Bonferroni (Dunn) t Tests for Q16_7_ 

 

ource DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 36.5764302 18.2882151 4.41 0.0134 

Error 188 778.8581247 4.1428624   

Corrected Total 190 815.4345550    

 

 

R-Square Coeff Var Root MSE Q16_7_ Mean 

0.044855 54.22062 2.035402 3.753927 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 36.57643022 18.28821511 4.41 0.0134 

 

 

 

 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Asia 0.5341 -0.2507 1.3189  

Europe - Mexico 1.2217 0.2113 2.2321 *** 

Asia   - Europe -0.5341 -1.3189 0.2507  

Asia   - Mexico 0.6876 -0.3208 1.6961  

Mexico - Europe -1.2217 -2.2321 -0.2113 *** 

Mexico - Asia -0.6876 -1.6961 0.3208  

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 36.57643022 18.28821511 4.41 0.0134 

  

Alpha 0.05 

Error Degrees of Freedom 188 

Error Mean Square 4.142862 

Critical Value of t 2.41559 
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Bonferroni (Dunn) t Tests for Q16_8_ 

 

Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 64.4652589 32.2326295 8.23 0.0004 

Error 194 759.6667208 3.9158078   

Corrected Total 196 824.1319797    

 

 

R-Square Coeff Var Root MSE Q16_8_ Mean 

0.078222 40.99174 1.978840 4.827411 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 64.46525892 32.23262946 8.23 0.0004 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 64.46525892 32.23262946 8.23 0.0004 

 This test controls the Type I experimentwise error rate, but it generally has a 

higher Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 194 

Error Mean Square 3.915808 

Critical Value of t 2.41492 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Asia 0.4482 -0.2983 1.1947  

Europe - Mexico 1.6494 0.6676 2.6311 *** 

Asia   - Europe -0.4482 -1.1947 0.2983  

Asia   - Mexico 1.2011 0.2125 2.1898 *** 

Mexico - Europe -1.6494 -2.6311 -0.6676 *** 

Mexico - Asia -1.2011 -2.1898 -0.2125 *** 



 

 

Bonferroni (Dunn) t Tests for Q17_1_ 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 34.1713795 17.0856897 6.94 0.0012 

Error 235 578.4714777 2.4615808   

Corrected Total 237 612.6428571    

 

 

R-Square Coeff Var Root MSE Q17_1_ Mean 

0.055777 33.79261 1.568943 4.642857 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 34.17137948 17.08568974 6.94 0.0012 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 34.17137948 17.08568974 6.94 0.0012 

 This test controls the Type I experimentwise error rate, but it generally has 

a higher Type II error rate than Tukey's for all pairwise comparisons. 

 

 

Alpha 0.05 

Error Degrees of Freedom 235 

Error Mean Square 2.461581 

Critical Value of t 2.41124 

 

 

Comparisons significant at the 0.05 level are indicated by 

***. 

Region 

Comparison 

Difference 

Between 

Means 

Simultaneous 95% 

Confidence Limits  

Europe - Asia 0.6400 0.0954 1.1847 *** 

Europe - Mexico 0.9500 0.2665 1.6335 *** 

Asia   - Europe -0.6400 -1.1847 -0.0954 *** 

Asia   - Mexico 0.3100 -0.3724 0.9923  

Mexico - Europe -0.9500 -1.6335 -0.2665 *** 

Mexico - Asia -0.3100 -0.9923 0.3724  



 

 

 

Bonferroni (Dunn) t Tests for Q17_2_ 

 

 

Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 7.2362464 3.6181232 3.07 0.0480 

Error 239 281.2637536 1.1768358   

Corrected Total 241 288.5000000    

 

 

R-Square Coeff Var Root MSE Q17_2_ Mean 

0.025082 18.50082 1.084821 5.863636 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 7.23624637 3.61812319 3.07 0.0480 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 7.23624637 3.61812319 3.07 0.0480 

 This test controls the Type I experimentwise error rate, but it generally has a 

higher Type II error rate than Tukey's for all pairwise comparisons. 

 

 

Alpha 0.05 

Error Degrees of Freedom 239 

Error Mean Square 1.176836 

Critical Value of t 2.41095 

 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Asia   - Mexico 0.1274 -0.3393 0.5941  

Asia   - Europe 0.3806 0.0070 0.7543 *** 

Mexico - Asia -0.1274 -0.5941 0.3393  

Mexico - Europe 0.2532 -0.2150 0.7215  

Europe - Asia -0.3806 -0.7543 -0.0070 *** 

Europe - Mexico -0.2532 -0.7215 0.2150  

 



 

 

Bonferroni (Dunn) t Tests for Q17_9_ 

 

 

Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 29.1357402 14.5678701 5.12 0.0067 

Error 235 668.9356884 2.8465348   

Corrected Total 237 698.0714286    

 

 

R-Square Coeff Var Root MSE Q17_9_ Mean 

0.041737 35.25425 1.687168 4.785714 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 29.13574017 14.56787008 5.12 0.0067 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 29.13574017 14.56787008 5.12 0.0067 

 This test controls the Type I experimentwise error rate, but it generally has a 

higher Type II error rate than Tukey's for all pairwise comparisons. 

 

 

Alpha 0.05 

Error Degrees of Freedom 235 

Error Mean Square 2.846535 

Critical Value of t 2.41124 

 

 

Comparisons significant at the 0.05 level are indicated by 

***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Asia 0.2500 -0.3372 0.8372  

Europe - Mexico 0.9642 0.2347 1.6937 *** 

Asia   - Europe -0.2500 -0.8372 0.3372  

Asia   - Mexico 0.7142 -0.0153 1.4437  

Mexico - Europe -0.9642 -1.6937 -0.2347 *** 

Mexico - Asia -0.7142 -1.4437 0.0153  

 



 

 

 

 Bonferroni (Dunn) t Tests for Q17_10_ 

 

 

Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 48.7962216 24.3981108 9.03 0.0002 

Error 230 621.3153664 2.7013712   

Corrected Total 232 670.1115880    

 

 

R-Square Coeff Var Root MSE Q17_10_ Mean 

0.072818 43.32073 1.643585 3.793991 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 48.79622155 24.39811078 9.03 0.0002 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 48.79622155 24.39811078 9.03 0.0002 

 This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

 

Alpha 0.05 

Error Degrees of Freedom 230 

Error Mean Square 2.701371 

Critical Value of t 2.41162 

 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Asia 0.7447 0.1665 1.3228 *** 

Europe - Mexico 1.1636 0.4451 1.8821 *** 

Asia   - Europe -0.7447 -1.3228 -0.1665 *** 

Asia   - Mexico 0.4189 -0.2996 1.1374  

Mexico - Europe -1.1636 -1.8821 -0.4451 *** 

Mexico - Asia -0.4189 -1.1374 0.2996  



  Bonferroni (Dunn) t Tests for Q17_11_ 

 

 

Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 75.0755334 37.5377667 15.52 <.0001 

Error 231 558.8560906 2.4192904   

Corrected Total 233 633.9316239    

 

R-Square Coeff Var Root MSE Q17_11_ Mean 

0.118428 31.21485 1.555407 4.982906 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 75.07553335 37.53776668 15.52 <.0001 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 75.07553335 37.53776668 15.52 <.0001 

 This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 231 

Error Mean Square 2.41929 

Critical Value of t 2.41154 

 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 
Comparison 

Difference 

Between 
Means 

Simultaneous 95% 
Confidence Limits  

Europe - Asia 1.0280 0.4823 1.5737 *** 

Europe - Mexico 1.3485 0.6685 2.0284 *** 

Asia   - Europe -1.0280 -1.5737 -0.4823 *** 

Asia   - Mexico 0.3205 -0.3583 0.9993  

Mexico - Europe -1.3485 -2.0284 -0.6685 *** 

Mexico - Asia -0.3205 -0.9993 0.3583  
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Bonferroni (Dunn) t Tests for Q17_13_ 

 

 ource DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 23.5870071 11.7935035 4.54 0.0116 

Error 236 612.9987670 2.5974524   

Corrected Total 238 636.5857741    

 

R-Square Coeff Var Root MSE Q17_13_ Mean 

0.037052 29.92907 1.611661 5.384937 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 23.58700705 11.79350353 4.54 0.0116 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 23.58700705 11.79350353 4.54 0.0116 

 This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 236 

Error Mean Square 2.597452 

Critical Value of t 2.41117 

 

Comparisons significant at the 0.05 level are indicated by 

***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Asia   - Europe 0.0317 -0.5263 0.5897  

Asia   - Mexico 0.8187 0.1167 1.5208 *** 

Europe - Asia -0.0317 -0.5897 0.5263  

Europe - Mexico 0.7871 0.0873 1.4868 *** 

Mexico - Asia -0.8187 -1.5208 -0.1167 *** 

Mexico - Europe -0.7871 -1.4868 -0.0873 *** 
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Bonferroni (Dunn) t Tests for Q17_14_ 

 

 Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 46.532651 23.266326 4.96 0.0078 

Error 222 1041.129571 4.689773   

Corrected Total 224 1087.662222    

 

R-Square Coeff Var Root MSE Q17_14_ Mean 

0.042782 50.02642 2.165588 4.328889 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 46.53265126 23.26632563 4.96 0.0078 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 46.53265126 23.26632563 4.96 0.0078 

 This test controls the Type I experimentwise error rate, but it generally has a 

higher Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 222 

Error Mean Square 4.689773 

Critical Value of t 2.41226 

 

Comparisons significant at the 0.05 level are indicated by 

***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Europe - Asia 0.3831 -0.3852 1.1513  

Europe - Mexico 1.2878 0.3016 2.2740 *** 

Asia   - Europe -0.3831 -1.1513 0.3852  

Asia   - Mexico 0.9047 -0.0864 1.8957  

Mexico - Europe -1.2878 -2.2740 -0.3016 *** 

Mexico - Asia -0.9047 -1.8957 0.0864  
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Bonferroni (Dunn) t Tests for Q17_17_ 

 

 Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 30.1457511 15.0728756 4.91 0.0082 

Error 226 693.7843799 3.0698424   

Corrected Total 228 723.9301310    

 

 

R-Square Coeff Var Root MSE Q17_17_ Mean 

0.041642 34.91994 1.752097 5.017467 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 30.14575114 15.07287557 4.91 0.0082 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 30.14575114 15.07287557 4.91 0.0082 

 This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 226 

Error Mean Square 3.069842 

Critical Value of t 2.41193 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Asia   - Europe 0.0745 -0.5419 0.6909  

Asia   - Mexico 0.9795 0.1886 1.7704 *** 

Europe - Asia -0.0745 -0.6909 0.5419  

Europe - Mexico 0.9050 0.1141 1.6960 *** 

Mexico - Asia -0.9795 -1.7704 -0.1886 *** 

Mexico - Europe -0.9050 -1.6960 -0.1141 *** 
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 Bonferroni (Dunn) t Tests for Q17_24_ 

 

 Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 41.9500940 20.9750470 5.52 0.0046 

Error 229 870.4464577 3.8010762   

Corrected Total 231 912.3965517    

 

 

R-Square Coeff Var Root MSE Q17_24_ Mean 

0.045978 41.64966 1.949635 4.681034 

 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 41.95009401 20.97504701 5.52 0.0046 

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 41.95009401 20.97504701 5.52 0.0046 

NOT

E: 

This test controls the Type I experimentwise error rate, but it generally has a higher 

Type II error rate than Tukey's for all pairwise comparisons. 

 

Alpha 0.05 

Error Degrees of Freedom 229 

Error Mean Square 3.801076 

Critical Value of t 2.41170 

 

Comparisons significant at the 0.05 level are indicated by ***. 

Region 

Comparison 

Difference 

Between 
Means 

Simultaneous 95% 

Confidence Limits  

Mexico - Asia 0.8941 0.0417 1.7464 *** 

Mexico - Europe 1.1670 0.3132 2.0208 *** 

Asia   - Mexico -0.8941 -1.7464 -0.0417 *** 

Asia   - Europe 0.2729 -0.4148 0.9606  

Europe - Mexico -1.1670 -2.0208 -0.3132 *** 

Europe - Asia -0.2729 -0.9606 0.4148  
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 Bonferroni (Dunn) t Tests for Q18_ 

 

 

 Source DF 

Sum of 
Squares Mean Square F Value Pr > F 

Model 2 270.23768 135.11884 2.15 0.1192 

Error 243 15301.89646 62.97077   

Corrected Total 245 15572.13415    

 

R-Square Coeff Var Root MSE Q18 Mean 

0.017354 77.00637 7.935412 10.30488 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 270.2376817 135.1188408 2.15 0.1192 

 

 

 

 

Comparisons significant at the 0.05 level are 
indicated by ***. 

Region 

Comparison 

Difference 

Between 

Means 

Simultaneous 

95% 

Confidence 

Limits  

Asia   - Europe 1.545 -1.174 4.264  

Asia   - Mexico 2.756 -0.608 6.121  

Europe - Asia -1.545 -4.264 1.174  

Europe - Mexico 1.211 -2.154 4.575  

Mexico - Asia -2.756 -6.121 0.608  

Mexico - Europe -1.211 -4.575 2.154  

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 270.2376817 135.1188408 2.15 0.1192 

  

Alpha 0.05 

Error Degrees of Freedom 243 

Error Mean Square 62.97077 

Critical Value of t 2.41067 
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 Bonferroni (Dunn) t Tests for Q19_ 

 

Source DF 

Sum of 

Squares Mean Square F Value Pr > F 

Model 2 507.19249 253.59624 5.53 0.0046 

Error 210 9626.00000 45.83810   

Corrected Total 212 10133.19249    

 

R-Square Coeff Var Root MSE Q19 Mean 

0.050053 54.23436 6.770384 12.48357 

 

Source DF Type I SS Mean Square F Value Pr > F 

Region 2 507.1924883 253.5962441 5.53 0.0046 

 

 

 

Comparisons significant at the 0.05 level are indicated 
by ***. 

Region 

Comparison 

Difference 

Between 

Means 

Simultaneous 

95% 

Confidence 

Limits  

Mexico - Asia 2.165 -0.893 5.222  

Mexico - Europe 4.141 1.084 7.199 *** 

Asia   - Mexico -2.165 -5.222 0.893  

Asia   - Europe 1.976 -0.530 4.483  

Europe - Mexico -4.141 -7.199 -1.084 *** 

Europe - Asia -1.976 -4.483 0.530  

 

 

Source DF Type III SS Mean Square F Value Pr > F 

Region 2 507.1924883 253.5962441 5.53 0.0046 

  

Alpha 0.05 

Error Degrees of Freedom 210 

Error Mean Square 45.8381 

Critical Value of t 2.41331 


