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Abstract 

The purpose of this paper is to demonstrate the benefits of the reverse engineering 

strategy in supply chain design to start at destination and work backwards. In order to create a 

truly integrated and efficient international supply chain, it’s important for an organization to 

know their product(s), know where they want to ship the product(s), and understand that country 

and customers' requirements. This ensures that destination’s regulatory and compliance laws are 

met and that the supply chain is most effective. The ultimate goal of any supply chain is to fulfill 

the customers’ expectations and to add value. By designing the supply chain starting at the end, 

an organization can streamline the global supply chain and lower costs. Free trade agreements, 

HTS codes, rules of origin, binding rulings, free trade zones, bonded facilities, free ports, 

consolidation points, centralized hubs, packaging engineering, outsourcing, etc., are all tools that 

can help companies take full advantage of international trade benefits and optimize the supply 

chain. The tools chosen, and the manner in which they are implemented, depend heavily upon 

destination requirements.  
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Designing the Supply Chain, Starting at the End 

Introduction 

The purpose of this paper is to demonstrate the benefits of the reverse engineering 

strategy in supply chain design to start at destination and work backwards. In order to create a 

truly integrated and efficient international supply chain, it is important for an organization to 

know their product(s), know where they want to ship the product(s), and understand that country 

and customers' requirements. This ensures that one meets destination’s regulatory and 

compliance laws and that the supply chain is most effective. The ultimate goal of any supply 

chain is to fulfill the customers’ expectations and to add value. By designing the supply chain 

starting at the end, an organization can streamline the global supply chain and lower costs. Free 

trade agreements, Harmonized Tariff System (HTS) codes, rules of origin, binding rulings, Free 

Trade Zones, bonded facilities, free ports, consolidation points, centralized hubs, packaging 

engineering, outsourcing, etc., are all tools that can help companies take full advantage of 

international trade benefits and optimize the supply chain. The tools chosen, and the manner in 

which they are implemented, depend heavily upon destination requirements. 

Supply chains are often the combination of a series of many individual problems being 

solved. Organizations tend to home in on particular links within the supply chain to focus a 

strategy around. Although this is not a negative thing in and of itself, it can be bad if that focus 

begins to ignore other facets of the supply chain. Too many organizations try to optimize 

individual functions throughout the supply chain without thought to how those adjustments in 

one area can and will affect another along the chain. A common mistake in organizations is for 

management over each function within the supply chain to end up siloed and attempt to optimize 

what they have control over. The problem with that approach is that overly optimizing logistics, 



STARTING AT THE END  6 

for example, can hurt inventory planning and raise total inventory costs. Optimizing the number 

of inventory turns and flexibility can increase shipping and warehousing costs dramatically.  

Another oft-occurring problem in supply chains is that they are reactive instead of 

proactive. They fall victim to knee-jerk decisions from changing management over a period of 

time. The supply chain ends up being pieced together by band-aide solutions to put out today’s 

fire with little to no thought about the long-term implications of the implemented solution on the 

total supply chain. The result is a Frankenstein supply chain that functions, but is not optimal. 

The significance of this study lies in a “backward” method of design for supply chains. 

Many organizations start at the beginning of the supply chain as the obvious starting point from a 

planning perspective. The problem with this is that, as one gets farther down the supply chain, 

more and more compromises and changes have to be implemented farther up the supply chain to 

accommodate unforeseen circumstances. This study proves the method of reverse engineering 

the supply chain by starting at the end, or more specifically, the customer(s). Information in 

supply chains often flows in one direction like DC current, when it should flow up and down the 

chain like AC current.  

The supply chain is meant to handle the flow of material and information in a way that 

best fulfills customer’s needs. Supply chain management is the synchronization of a firm’s 

processes with those of its suppliers and customers to match the flow of materials, services, and 

information with customer demand. Sound operational planning and design of these processes, 

along with internal and external coordination within its supply chain, can create for a firm 

(Mittal, 2017). This study will serve as a comprehensive guide for organizations seeking to 

integrate and smooth out operations throughout their supply chains, reducing risk and costs and 

increasing service levels. 
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The research presented assumes a complex international supply chain, but the principles 

discussed are applicable to domestic and simplified supply chains as well. The supply chain is 

broken down into digestible sections and each section is discussed at length. The purpose is to 

uncover large opportunities for improvement, explain them in depth, and then pan out and see 

how each integrates with the overall supply chain strategy. 

The end of the paper serves to tie together the individual sections into a holistic view of 

the integrated supply chain, having started at the end customer to identify their needs and 

requirements and worked backwards. The methodology is similar to that of six sigma. The 

DMAIC process requires users to define the issue, measure it, analyze it, improve it, and then 

control it. A similar approach is taken in order for readers to understand the impact that 

implementing these principles can have within their supply chains. Since general theory is 

discussed, the measure portion of the DMAIC process is not as critical here. The main focus is 

on defining the problem, improving operations, and then controlling it going forward so as not to 

regress. 

Purpose of the Study  

The primary purpose of this research is to review and identify ways in which 

organizations can design and optimize their supply chains. The main lighthouse solution, or key 

ingredient, being that organizations should start engineering/re-engineering their supply chains 

by starting at the end. At the same time, the purpose of this study is to bring to the forefront the 

concept of an integrated supply chain as opposed to taping together individualized solutions that 

may not operate smoothly or optimally with each other. 

The objective is to emphasize maintaining a macro view of the supply chain and its 

strategy. The supply chain should be designed and engineered on purpose with a specific goal in 
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mind, whether that be flexibility, speed, quality, reducing cost, or any combination of strategies 

that fit the industry and organization. 

Significance and Implications of the Study 

The significance of this study lies in a “backward” method of design for supply chains. 

Many organizations start at the beginning of the supply chain as the obvious starting point from a 

planning perspective. The problem with this is that, as one gets farther down the supply chain, 

more and more compromises and changes have to be implemented farther up the supply chain to 

accommodate unforeseen circumstances. This study proves the method of reverse engineering 

the supply chain by starting at the end, or more specifically, the customer(s). Information in 

supply chains often flows in one direction like DC current, when it should flow up and down the 

chain like AC current.  

The supply chain is meant to handle the flow of material and information in a way that 

best fulfills customer’s needs. Supply chain management is the synchronization of a firm’s 

processes with those of its suppliers and customers to match the flow of materials, services, and 

information with customer demand. Sound operational planning and design of these processes, 

along with internal and external coordination within its supply chain, can create for a firm (Mittal 

2017). This study will serve as a comprehensive guide for organizations seeking to integrate and 

smooth out operations throughout their supply chains, reducing risk and costs, and increasing 

service levels. 

Methodology 

The research presented assumes a complex international supply chain, but the principles 

discussed are applicable to domestic and simplified supply chains as well. The supply chain is 

broken down into digestible sections and each section is discussed at length. The purpose is to 
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uncover large opportunities for improvement, explain them in depth, and then pan out and see 

how each integrates with the overall supply chain strategy. 

The end of the paper serves to tie together the individual sections into a wholistic view of 

the integrated supply chain, having started at the end customer to identify their needs and 

requirements and worked backwards. The methodology is similar to that of six sigma. The 

DMAIC process requires users to first define the issue, measure it, analyze it, improve it, and 

then control it. A similar approach is taken in order for readers to understand the impact that 

implementing these principles can have within their supply chains. Since general theory is 

discussed, the measure portion of the DMAIC process is not as critical here. The main focus in 

on defining the problem, improving operations, and then controlling it going forward so as not to 

regress.  
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Literature Review 

Literature surrounding the order of operations within supply chain design is very limited. 

Research has been done on several of the subtopics included in this paper, but none of them take 

the holistic approach of combing all of these together in a strategic design method in order to 

lower total supply chain costs. There is ample information, for example, on harmonized tariff 

codes (Stapleton, 2014), on outsourcing (Corbett, 2004), and on trade agreements (Trunic, 2006), 

but most take a theoretical approach at best of explaining their real-world application and 

integration in a complex international supply chain. 

The literature referenced here takes and deals with an isolated node or link in the supply 

chain while ignoring how it is affected by preceding operations or how it affects proceeding 

processes (Hentschel, 2009). The approach sought after here is one similar to that of Theory of 

Constraints (TOC) (Goldratt, 1990) which identifies bottle necks and seeks to optimize the total 

process as opposed to isolated individual processes (Simatupang, 2004). Due to the lack of 

availability of literature on the topic of reverse engineering the supply chain as a design strategy, 

the majority of the works referenced in this paper deal with individual subjects spread across the 

supply chain and are meant to serve as subject matter experts within their given fields and topics 

in order to shed light on the intricate workings of each (Fatemi, 1995). 

The purpose of this research is to then explain how these topics can be combined and 

ordered to positively affect companies’ bottom lines. Specifically, it reviews the reverse 

engineering strategy in supply chain design to start at destination and work backwards. The 

reverse engineering strategy in supply chain design ensures that one meets destination’s 

regulatory and compliance laws and that the supply chain is most effective. 
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Discussion and Conclusions 

Free Trade Agreements 

“The reduction of trade barriers and the creation of a more stable and transparent trading 

and investment environment make it easier and cheaper for companies to export their products 

and services to trading partner markets” (International Trade Administration, n.d.). 

Free Trade Agreements (FTA’s), as they are most commonly referred to, are not entirely 

free as the name would suggest. There still exist duties, taxes, and certain requirements (Neville, 

2006). They do, however, help to eliminate barriers to trade between those who form part of the 

agreement. Barriers to trade include taxes, duties, quotas, embargoes, product classifications, 

rules of origin, governments and politics, culture, language, manufacturing requirements, 

outsourcing or volume requirements, and more. Although FTA’s do not completely abolish all 

barriers to trade, they do help reduce them.  

Free Trade Agreements can take many forms, the most common of which are bilateral 

and multilateral trade agreements. Bilateral, as the name would suggest, is an agreement between 

two countries. Each agrees to the terms of the agreement. Bilateral agreements make sense when 

there exists a high flow of trade between two countries or there exists an outstanding benefit to 

be had by both countries for one reason or another. An example of this is the United States – 

Korea Free Trade Agreement (KORUS), a bilateral trade agreement between the United States 

and South Korea. 

Multilateral agreements are trade agreements that are established between three or more 

countries. As with bilateral agreements, multilateral agreements are established when all 

countries involved stand to benefit from lowering trade barriers. Popular examples of multilateral 

trade agreements are the North American Free Trade Agreement (NAFTA) which is between 
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Canada, Mexico, and the United States, and  the Central American Free Trade Agreement 

(CAFTA-DR) which is between Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, the 

Dominican Republic (more recently), and the United States. 

Free Trade Agreements definitely have benefits that entice companies and increase 

foreign trade with agreement partners. There are others, however, that believe free trade 

agreements negatively affect the global economy and market. They believe that trade 

agreements, although they benefit some countries, negatively affect those that are excluded from 

the agreement. 

“Some might argue that, at least in theory, regional free trade agreements are 

discriminatory and in the long run counter-productive. Those who subscribe to this hypothesis 

argue that regional FTAs discriminate against non-members and therefore weaken the effects of 

market forces. Therefore, in the long run, their impact will be to reduce global productivity. 

Their appeal is that this reduction in global productivity generates what amounts to short-term 

regional benefits and a few countries are willing to forgo such benefits, and thus the recent surge 

in such agreements” (Fatemi, 1995). 

Another form of free trade agreements isregional agreements. This last form technically 

falls under the classification of multilateral trade agreements, although some differences can be 

made. Multilateral agreements are not necessarily regional agreements, but regional agreements 

are always multilateral agreements. A multilateral agreement is between three or more countries. 

Those countries can be anywhere around the globe. France, Zimbabwe, and Australia could form 

a multilateral trade agreement if they so choose. A regional agreement, on the other hand, 

indicates a close geographical relationship between the countries involved.  
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NAFTA is a perfect example of a multilateral agreement that is also a regional trade 

agreement since Canada, Mexico, and the United States all share borders and make up North 

America. Regional agreements such as NAFTA achieve a similar effect as that of malls. In malls, 

stores congregate in a common location in order to increase overall demand. Customers like to 

be able to go to one location and find everything they need. As they shop around, they find 

additional items and end up buying more on average than they would otherwise. All stores stand 

to benefit from up sales. In a similar fashion, regional trade agreements help each country within 

the agreement to bring in a marginal increase that otherwise would not exist. 

In the author’s opinion, a country’s own foreign trade policy in regard to quotas, tariffs, 

etc., already artificially influences international trade. Each country chooses those barriers to best 

benefit their local markets (in their opinion). By implementing a trade agreement (whether 

bilateral or multilateral), the country is simply modifying their trade policy in a limited case with 

the same intent of benefiting their local markets in the best way they can. At the end of the day, 

each country has the right to implement or change their policy as they see fit. If other countries 

do not like it or disagree with it, they are free to change their own policies or create their own 

trade agreements in response. 

Trade agreements set and clarify tariff schedules. Harmonized tariff schedules (HTS) 

codes are product classifications that are broken down into chapters, subchapters, headings, and 

so on. They help customs identify product specifics for importation. These classifications 

ultimately determine the duty and tax rate on the product being imported and specify any 

additional requirements, excise taxes, embargos, quotas, or regulatory requirements that are 

applicable.  
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Trade agreements are usually implemented in one of two ways. The agreement can start 

off with either lowered or raised rates from the very beginning or it can have a scaled approach 

which lays out the complexities of which HTS codes will change and when. A scaled approach 

may determine, for example, that a specific HTS code will remain at its current rate for a period 

of five years, after which it will go down by 5% annually until it reaches 0%. A scaled approach 

allows time for countries and companies to adjust operations for the new rates. 

Along with rate changes, trade agreements can reduce regulatory requirements on certain 

types of products by identifying products from the trade partner as reliable and meeting standards 

on a number of levels. They can eliminate quotas to allow for a larger quantity of product to be 

imported or exported during a period of time. Embargos can also be lifted.  

As mentioned earlier, free trade agreements are not truly free, however. They do not 

eliminate each country’s ability to monitor and control their borders. They do not eliminate the 

importers’ and exporters’ responsibility to comply with customs regulations and to follow 

transfer pricing laws, packaging requirements, and safety standards. They also do not mean that 

one can import or export whatever one wants to. Trade agreements simply establish a new set of 

rules that each party must abide by. The new set of rules simply reduces a lot of the barriers to 

international trade for those countries included within the agreement. 

Rules of Origin 

In shipping, there is always an origin and a destination. In international shipping, 

however, one must also specify the origin of not only the shipment, but the origin of the product 

itself. Origin, at its most basic level, is where the product was produced. In order for free trade 

agreements to apply, the product must come from certain origins. Origin, in conjunction with 

HTS codes, helps to determine the duties and taxes applicable upon importation. 
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Every country has its own rules of origin. This may sound odd to most, but determining 

the origin of a product is not always black and white. For example, if a company were to send a 

protein shake blend from the United States to Peru, but the raw materials come from all over the 

world: soy protein from Thailand, Vitamin B from New Zealand, flavoring from Ireland, and the 

coloring from the US. Now suppose that all of those raw materials were mixed and blended in 

Mexico. That final blend was sent to Arizona for packaging. Now that finished good is sent to 

Peru. What is its origin? Rules of origin help determine at what point the finished good was 

made. There must be a significant enough change in the product itself, its use, or its presentation 

or packaging, in order to change or claim origin. Most countries require proof of origin to import 

or for trade agreements to apply. 

Most people find this to be very complicated and time consuming, and it can be. 

Companies who understand rules of origin can use them to their benefit, however. The trick is to 

identify destination first. Once one knows where they want to import the product into, they can 

reverse engineer the supply chain from there. By identifying the destination, one can identify the 

duties and taxes, tariff schedule, what the importation requirements are, what their rules of origin 

are, and if that country has any free trade agreements that can be taken advantage of. 

In the author’s experience, most companies get into analyzing their supply chain once it 

is already set up and they finally have enough bandwidth to go back and revisit it. The 

disadvantage of this approach is that manufacturers have already been chosen, sources for the 

raw materials, packaging, etc., have been identified and have usually been working with them for 

quite some time by that point. 

Ideally, one would look at destination, its trade agreements and requirements, and then 

shop around to best fulfill those requirements. In other words, if one wanted to import coffee into 
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Nicaragua, it would be nice to know ahead of time that Nicaraguans do not care for Colombian 

products and that they are subject to high duties and taxes and an extremely high excise tax. 

Being able to identify a country of origin that has a strong relationship and a trade agreement 

with destination will not only facilitate international shipping, but it will also lower the overall 

cost of doing business there. 

Part of the reason for outsourcing in a global supply chain should come from this 

necessity. Outsourcing decisions deal not only with a company’s core competency, but with a 

much broader strategic initiative, of which rules of origin apply. Outsourcing allows the focal 

company to strategically place manufacturing where it needs to in order to lower total supply 

chain costs. 

Outsourcing 

Even though the actual work may be performed by a 3rd party, the contracting company 

still has to manage and oversee that work as if it were done in-house to make sure that standards 

are being met and things are to spec. The relationship requires strong leadership. It is in both 

parties’ best interest to reduce/remove ambiguity and make sure that expectations are crystal 

clear. Like any other relationship, it requires a lot of tender love and care (TLC) to make it work. 

It is important to stress the fact that outsourcing and offshoring should be done with the total 

customer experience in mind. An example that comes to mind is that of customers in Australia 

who hate getting products made in China. Even if that were the best option to outsource to 

(taking into consideration cost, quality, lead times, etc.), the end customer would not like the 

product as much as if it were produced in the USA. That perceived value can add up to be more 

than the actual value. 
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Of all the services that companies outsource, customs brokerage and warehousing are 

among the most common. There are some convincing arguments as to why this occurs. Customs 

brokerage is a very specialized function. Customs brokers have to be licensed in the country in 

which they operate, and they are the local experts when it comes to classifying products, 

determining duties and taxes, and making the importation process smooth. Warehousing requires 

a very large investment in infrastructure, fixed assets, and labor. Most companies are not ready 

and willing to make that commitment, especially when just entering a new market or when 

volumes are low and do not merit the investment. Outsourcing warehousing gives them the 

flexibility to move operations or volumes around as needed to follow demand. 

A common principle of outsourcing is the need for companies to focus on their core 

competency. Outsourcing can allow a company to maintain that focus. It does not always come 

at a lower price, but the benefits gained can outweigh the costs associated with outsourcing and 

offshoring. 

The greater the complexity of the product or job, the more investment will be needed. In 

other words, there is a correlation between the level of complexity and level of investment 

needed to make outsourcing work properly. Outsourcing refers to the transfer of operational 

activities to a 3rd party. This can be done for a number of reasons but is usually done to save time 

and money. 

Offshoring occurs when a company outsources something to a 3rd party in a different 

country. A company might want to do this if the product or service is cheaper than obtaining 

locally, if the product or service provided is closer to the end customer, or to gain access to 

products or expertise not found locally. 
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Nearshoring is the same thing as offshoring. Nearshoring is offshoring to a neighboring 

country, such as Mexico or Canada if one lives in the United States. Reshoring is bringing back 

operational activities from a foreign country to be done domestically. The global economy and 

market are always changing. What might have made sense 10 years ago may not make sense 

now. This is why companies are always reevaluating and improving operations. 

Companies have to take a lot into consideration when determining the best route to take 

when it comes to outsourcing. Companies have to look at where their customers are located, 

what industry they are in and where suppliers are located, duties and taxes, trade agreements, 

regulatory compliance, laws and regulations (both domestically and in the country(ies) they are 

looking at entering), cost, labor and expertise, systems, and many others. All of these are factors 

in whether or not a company should outsource at all, offshore, nearshore, onshore, or re-shore. 

Although it may sound like the same thing to most people, international and global 

sourcing have a few key differences. International means between two or more countries. 

Sourcing between two countries is not global. Global sourcing, however, means sourcing around 

the world. Global sourcing requires a lot more coordination and infrastructure. A global 

company has purchasing agencies or offices in several countries around the world and they often 

invest in those countries and suppliers. There is either a regional or centralized decision-making 

organization. 

The differences are meaningful because they show the size and stability of a company. 

Global sourcing is subject to more investment, supervision, and systems requirements. It can be 

argued that global sourcing is subject to more risk as well, but the author disagrees. International 

sourcing has more risk since it is more limited in its sourcing options. 
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Outsourcing provides many benefits. Companies can lower costs by accessing lower 

wage labor and materials. Outsourcing allows companies to focus on their core competencies and 

do what they do best. They farm out non-essentials, or anything outside of their core 

competencies, in order to focus the majority of their time and energy on what they are good at. 

By outsourcing something that is not a core competency to a company whose core competency it 

is, customers experience an increase in the service level.  

By creating a network of companies who are all focusing on their core competencies and 

combining them into a seamless process, companies ensure that they are running optimally. 

Outsourcing also allows companies the opportunity to access assets or expertise that they 

otherwise would not be able to. A small e-commerce company, for example, would not have the 

resources to buy or rent a warehouse and a fleet of trucks to perform all of its pick and pack and 

delivery services. A small startup in Alaska might not have experienced programmers to create 

their needed software. 

When outsourcing, it is important to remember that the core company is ultimately 

responsible for its customers. Although many companies may supply different components or 

ingredients used in a finished good, the focal company is the one that ultimately sells it to the 

end customer. It is important to establish quality standards and follow up with and verify those. 

Customers do not know or care (for the most part) what all went into the manufacturing process 

to produce and complete the final product. All they know is that is it has a specific name and 

brand on it, so companies need to be careful. A recent example of this is Samsung’s flagship 

smart phone, the Galaxy S7. Samsung outsourced the rechargeable lithium-ion batteries that go 

inside. The batteries had a defect that caused them to spontaneously combust, causing serious 

bodily damage and fires. Samsung did not make the batteries, but they were ultimately 
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responsible and liable for the defect.  It is important to manage third parties handling one’s 

business. 

Beyond creating costly issues or recalls, the real damage is to the brand image. Samsung 

saw a huge drop in sales, not just for the Galaxy S7, but for several other models and other 

sectors of their business. Once one loses customers’ trust, it is hard to get it back. Beyond just 

being liable for one’s product or services, customers can also hold one accountable for one’s 

outsourcing relationships. Nike found this out the hard way. It came to light that Nike had 

outsourced production of some of its shoes to countries in Southeast Asia who were running 

sweatshops. Nike claimed to have not known or been aware of this. Whether they were or not, it 

just highlights the obligation that companies have to do their due diligence when outsourcing and 

make sure that the company(ies) handling that portion of the business meet the standards and 

ethical code. 

Besides actual value, there is something called perceived value. Take a men’s dress suit 

for example. What if two similar companies made an identically cut suit with all the same 

finishes, color, and materials. One company is located in Zimbabwe and the other in Italy. Which 

suit do you think would sell better? Most likely, the company located in Italy will have more 

significant sales. Why is that? The reason behind this phenomenon is called perceived value. 

There is a stigma that Italian suits are better. This may or may not actually be true, but it is how 

people have come to think. When outsourcing, companies need to keep in mind not only real 

value/quality, but perceived value/quality.  

It is important to keep customers in mind when making outsourcing decisions. A 

customer located in Australia, for instance, would not be happy receiving a product made in 

China. Likewise, a customer located in Nicaragua, would not appreciate drinking coffee from 
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Colombia. Whether companies agree with these views or not is irrelevant. There exist political, 

historical, economic, and other relationships and events that influence countries’ and customers’ 

outlooks. Companies should be aware of those nuances. And, if they want to be successful in the 

market, they should cater to those demands and outsource elsewhere. 

Companies who pride themselves on being green, helping the world become a better 

place, recycling, etc., should keep this image and mantra in mind while considering outsourcing 

as well. It would be difficult for a company to pitch to their customers that their products are 

environmentally safe and biodegradable because they care about the planet if their production 

process involves over harvesting and destroying fertile land in developing countries. Tuna fish 

companies such as Star Kist have repeatedly pushed public relations campaigns that their tuna is 

dolphin friendly. In other words, no dolphins were harmed in the making of this tuna fish. The 

reality, however, is that dolphins often get caught in the fishing nets and sometimes make it into 

production.  

Sustainability is also important, whether insourcing or outsourcing. The problem is that 

unsustainability happens more often with outsourcing. Companies should be aware of what the 

sustainable rate of production is for products that require a regeneration period. They should also 

be actively monitoring the situation and not relying on the company that they outsourced to.  

Know what is going on behind the scenes in each process along the way. Makeup has 

historically been tested on animals. When consumers found out, they were outraged. Some well-

known brands such as Covergirl and Avon still knowingly test on animals to this day ("These 

Beauty Brands Are Still Tested on Animals"). Other companies were unaware of their partners’ 

practices and ceased operations with them immediately. Ultimately, companies in general, ought 

to be environmentally and socially responsible wherever they choose to do business. 
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One of the things that most companies and managers have a problem with when it comes 

to outsourcing, is maintaining the vision of the big picture. A lot of people get stuck in the 

minutia of the problem and forget to back out and view the entire process. A good example of 

this is when purchasing managers simply look at unit price to compare and make the decision to 

outsource. This is a big mistake. Outsourcing is an activity that will usually affect more than just 

one person or department. 

When looking to outsource, a company should look at customers and destination first. If 

customers could benefit from outsourcing by getting a higher value, lower shipping time, or 

lower cost, outsourcing makes sense. If outsourcing allows the company to move to a country 

with beneficial trade agreements with the country of ultimate destination, it would make sense to 

outsource in order to take advantage of those trade agreements and lower total costs, mitigate 

risks, take advantage of higher quotas, or even have the ability to import goods that they 

otherwise could not. 

HTS Codes 

As mentioned earlier, duties, taxes, regulatory requirements, and more, are based on 

Harmonized Tariff Schedule (HTS) codes and product origin. It “should” be harmonized 

globally for every product up to the 6th digit at least (HS code). That means that no matter what 

country that product goes to, it should carry the same classification. The key word here is 

“should”. In reality, however, every country’s regulatory entities tend to classify products 

differently. It is important then, to understand how to classify products and what those 

classifications mean along with their associated implications with duties and taxes.  

 An HTS code is comprised of 10 digits. The first two digits are the Chapter, the second 

two are the Heading, digits five and six form part of the Sub Heading (HS code), digits seven and 
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eight form the remainder of the Sub Heading (determines duty), and the last two digits are the 

Statistical Suffix (further definition and makeup). Since this measuring system is very unreliable 

and depends on the consultants one uses, the customs agent one gets, the port one goes through, 

and many other factors, it is important to review the HTS codes often to make sure they are 

compliant and that one is getting the lowest possible duties and taxes applied (trade agreements 

are sometimes scaled and can change the percentage of duties or taxes applied over a period of 

time).  

A good way to reduce risk and improve lead time through the customs process is to get 

binding rulings. Regulatory entities in country (destination) can take samples of each product and 

submit them to laboratory testing to determine the exact HTS classification. Once determined, 

they certify that code. This eliminates all doubts for future shipments when the product goes 

through customs and it usually streamlines the process. Binding rulings also help reduce the risk 

of customs authorities reclassifying one’s product on the spot to a classification with higher 

duties and taxes attached. It also helps to forecast one’s total spend when importing. 
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Figure 1 Definition & Example for U.S. HTS Codes (n.d., 

http://www.datamyne.com/whats-an-hs-or-hts-code/) 

Transactions between companies are usually spelled out on an invoice. Whether domestic 

or international, there exist terms to identify who is financially responsible and liable for the 

product during shipping between the facilities. International transactions use incoterms. 

Domestic transactions have come to adopt incoterms to accomplish the same goal. Use of 

incoterms in domestic shipping is somewhat flawed since that was not their original intent, but 

they work for the most part (Harmon, 2008). 

International commercial terms (Incoterms) were established by the International 

Chamber of Commerce (ICC) in order to help regulate and standardize international trade. 

Incoterms have evolved throughout the years. They have been reviewed every so often (about 

http://www.datamyne.com/whats-an-hs-or-hts-code/
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every 10 years) and updated to meet the needs of an ever-changing global economy. When using 

incoterms, it is important to know which incoterm is being used, what the implications of that 

term are, and which version of the incoterm is being used along with its associated rules (2000, 

2010, etc.). If not specified, the latest rules will apply. The first rendition of incoterms from the 

ICC in the 1930’s had 13 terms. The latest revision from 2010 has 11 incoterms. 

Incoterms basically layout where responsibility for the goods takes place, or where it 

changes hands. It determines who is financially responsible for which activities and who is liable 

for the product if damaged or lost (Trunick, 2006). Since most transactions occur between two 

parties who are not geographically close to one another, there can exist a large gap in time and 

the need to ship the product long distances. It is important to determine who will manage, pay 

for, and be liable for the product during that transit. 

At the author’s last company, Ex-Works (EXW) was used all the time. The company’s 

headquarters was in the United States and had subsidiaries set up around the world. They 

essentially sold products to themselves. EXW means that the buyer is responsible for everything 

for the shipment including cost and liability. They had a global insurance policy under their 

corporate name in the US that also covered all the subsidiaries around the world, so liability 

essentially was not an issue. The reason they used EXW was for tax purposes. Income tax in the 

US is lower than most of the countries they did business in. By pushing all the cost off onto the 

subsidiaries, they effectively lowered their profit margins (income) in foreign markets and 

increased their margins in the US where the taxes were lower. This helped them to lower their 

overall income taxes paid globally. 

The correct incoterm to use will depend on whether or not the company has the capability 

of handling logistics or not and whether logistics or insurance is included in the price or not. This 
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is important to note. Logistics managers should know and understand the purchasing strategy and 

how the purchase orders (PO’s) are cut so they do not end up double paying on services or, at the 

other end of that spectrum, end up not having insurance. Ideally, logistics managers will have 

input on the company’s purchasing strategy and help identify the incoterm to be used for each 

vendor/supplier. 

It is also important to identify what a company’s Critical to Quality (CTQ’s) items are in 

order to optimize the supply chain. Part of quality or value is cost (for this discussion, duties and 

taxes). The HTS codes have associated duties and taxes that must be taken into consideration. 

When a company does not identify their products’ HTS codes and associated duties and taxes, 

that means that the company is unknowingly eating into their margins or losing money on any 

given product in certain markets. Identifying this will allow them to decide if they want to kill 

the product in those markets completely or, depending on the cost, they want to simply adjust the 

sales price to continue to sell the product. It also allows the company to potentially lower the 

duties and taxes applied by reclassifying the products and potentially applying to a trade 

agreement that they did not know about before. Companies need to identify and establish each 

products’ HTS code by market, have regulatory approve the compliance of each classification, 

and then apply for binding rulings where necessary to avoid delays and potential changes by 
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local authorities.

 

Figure 2 Critical to Quality (CTQ) Tree 

 

Figure 3 Force Field Analysis 

Binding/Cross Rulings 

Most countries, regions, or unions around the world have some form of a binding ruling 

program. The European Union, for example, has what is known as Binding Tariff Information 

(BTI’s). These rulings are valid and hold weight throughout the European Union, regardless of 
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what country is being imported into specifically. Binding rulings can also be determined within 

trade agreements such as the North American Free Trade Agreement (NAFTA), Central 

American Free Trade Agreement (CAFTA), Mercado Comun Sur (MERCOSUR), Andean 

Community, and others (Wilson, 2009).  

Binding rulings can determine and lock down many things, but duty and tax rates are not 

one of those. Duty and tax rates are subject to change. Even within Free Trade Agreements 

(FTA’s), the duty and tax rates can change. A product’s HTS code can remain the same, but the 

associated duties and taxes can be adjusted over time. Some even have a duty and tax schedule 

built into them. That means that the duties and taxes are laid out in the agreement such that they 

will increase or decrease over a certain period of time by a specified percentage. 

Binding rulings are also known as advance rulings (Trade Facilitation Best Practices, 

2017). One of the benefits of getting binding rulings is that they can be obtained ahead of time, 

before one actually ships. This helps to lower the ambiguity and confusion throughout the 

customs importation processes for both the importer and Customs and Border Protection (CBP). 

It gives companies a much better idea of what to expect and what to provide documentation-

wise. As the name implies, advance rulings give both parties information and expectations in 

advance of a shipment. 

“The binding ruling program enables importers and other interested parties to get binding 

pre-entry classification decisions prior to importing a product and filing entries with Customs 

and Border Protection (CBP). It is also to get binding guidance about other CBP regulations 

pertaining to marking of the country of origin requirements. 

Binding classification advice can only be given by the Office of Regulations and Rulings. 

The importer submits either an electronic request or a letter describing the product in detail and 
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provides a sample to the CBP Information Exchange National Commodity Specialist for a ruling. 

The importer generally receives a response within 30 days. Tariff Classifications are binding; 

however, duty rates are not. The program promotes compliance, uniformity and accuracy” (U.S. 

Customs and Border Protection. Binding ruling program. (n.d.)). 

One thing to keep in mind is that a binding ruling is only “binding” in as much as the 

information supplied is correct and accurate. Just as with any shipment, the physical product 

must match the documentation of what is being declared. If a company says they are going to 

import silk shirts and they end up shipping cotton/polyester, the binding ruling will be nullified 

and will have no effect. The product would then be reclassified to the best of the importer’s 

ability or by customs and the duties and taxes would be identified as associated with the 

appropriate classification at that time. 

There are billions of exportations and importations around the world every year. With 

that kind of volume moving around the world, there has to exist a sufficient infrastructure and 

systems have to be in place in order to handle it efficiently; not just for the current demand, but 

for the ever-increasing demand. Infrastructure is a big problem with logistics. As shipping 

volumes have increased, so has the size of the container ships. As ship size has increased, ports 

have had to adapt to accommodate the larger vessels. The Panama Canal was not built for the 

twenty-first century goliaths that now roam the oceans. It too had to be reconfigured to 

accommodate the floating behemoths. Binding rulings, cross rulings, and electronic filings are 

great examples of advances on the system side of things that help accommodate this exponential 

growth. 

The binding ruling system has become a database for companies to access and cross 

reference their own products with. By doing so, they can accurately identify and classify their 
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products based off of what others have classified their products as. This allows importers to use 

precedent as an argument for their determinations.  

Binding rulings are beneficial to both the importer and the government. With increased 

volumes, it helps streamline the importation process. It helps both sides of the operation to 

predict the outcome with results more closely aligning with expectations. Knowledge is power. 

By informing companies up front, companies can modify their strategies and better plan for 

smoother operations. With duties and taxes making up a large portion of the governments’ 

“income”, it is important to properly classify products and make sure that shipments are being 

handled properly. 

Free Trade Zones 

Foreign-Trade Zones (or free trade zones as they are known outside of the U.S.), were 

created in response to increased duties and taxes in the U.S. and were meant to encourage 

international trade. They serve that same purpose today by providing U.S. entities a competitive 

advantage through lower duties and taxes, helping with cash flows through deferred payments 

and nationalizing product as needed, and simplifying international trade. They also encourage 

manufacturing in the U.S., something that was not originally included during the creation of the 

Foreign-Trade Zones (FTZ’s) in 1934. 

FTZ’s are great ways for companies to increase flexibility with their inventories as well. 

Product stored in a free trade zone does not have to be nationalized. That gives the company the 

opportunity to export, or re-export it, to another market if needed. While in the FTZ, the product 

can be relabeled, repackaged, or modified as needed (unlike in a bonded facility). Although 

companies can go through a duty drawback process and recover duties and taxes paid on product 

that was re-exported in the same condition as it entered, was destroyed, on raw materials that 
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were used in the production of a finished good and then exported, or otherwise not ultimately 

commercialized in the country, the free trade zone makes it much less of a headache by avoiding 

having to pay the duties and taxes in the first place. That keeps cash flows (working capital) 

positive and healthy. 

The popularity and use of free trade zones globally have increased. With the six sigma 

and outsourcing renaissance around the world, many companies are searching for ways to lower 

lead times, achieve just in time (JIT) inventories, and overall streamline their global supply 

chains. Free Trade Zones have fulfilled a huge role in accomplishing those goals.  

Duty Drawbacks 

Each country has an established liquidation period (usually somewhere between 2-5 

years). For any shipments during that period, companies can submit claims and collect a refund 

on over paid duties and taxes. Qualifying situations include overpaying due to misclassification 

of product, not originally applying the trade agreement although it did apply at the time of entry, 

the product was destroyed never having been commercialized, re-export in the same condition in 

which the product entered the country and was never commercialized, and on raw materials 

which were used in the production of a finished product which was then exported.  

The refund can be claimed going back the full length of the liquidation period for the 

most part and can apply even when the importations were handled by a third party. Since duty 

drawback is a complicated and time-consuming process, it is best handled by a third-party 

consulting company who specializes in duty drawbacks. A lot of companies are unaware of the 

opportunity they have to get a refund of duties and taxes. The government obviously does not 

openly advertise this. 
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Implementing all the points touched on so far in this paper will help to lower the 

necessity of getting duty drawbacks since one would avoid overpaying in the first place. That 

being said, even companies with excellent global supply chains that are streamlined can still find 

significant value in duty drawbacks. The benefit of duty drawbacks will differ between 

industries, companies, and supply chain designs. One of the interesting advantages of duty 

drawbacks that most companies are unaware of is that even domestic companies that do not deal 

internationally, have the ability to apply for duty drawbacks. 

It's important to understand the complete supply chain. Even small companies who 

purchase their products or components domestically still have the opportunity to get duty 

drawbacks. If their suppliers are sourcing internationally and bringing raw materials into the 

country and they then use them in their finished good, they have the potential to claim duty 

drawbacks on the percentage of the total imported goods used in the manufacturing of their 

finished goods. 

Using free trade agreements helps to reduce the amount of duties and taxes owed up 

front, which will lower the amount a company can recover through drawbacks. The advantage 

there is that they get to keep money in their pocket to reinvest in their company as opposed to 

giving the government a free loan.  

Production 

 Once destination requirements are identified and potential origin locations for shipping 

are identified, a manufacturer must be selected. When selecting a manufacturer, it is important to 

know, not only where the destination is, but also where the raw materials needed to produce the 

finished good come from and what process they go through. Refineries and manufacturing 
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facilities are often placed either near the customer or near the source. This decision must be 

made surrounding lead times for shipping, costs, ease of transport, and weight considerations. 

 Some products are difficult to ship due to their size, weight, shape, or other 

characteristics. If the production refinement or production process changes the product in such a 

way that makes it easier or cheaper to ship, the production facility should be placed close to the 

source rather than the customer. Essential oils are a good example of this. “It requires 6,000 

pounds of Melissa plant to distill just a single pound of melissa essential oil. That equals around 

63 pounds of Melissa per 5mL bottle” (Part 3: The Plant Perspective, 2019). It would not make 

sense to ship 6,000 pounds of Melissa plant halfway across the world to then distill it down to 

one pound of oil. If distilled near the source, only one pound would have to be shipped to 

destination. On the opposite end of that spectrum, some product gain weight as a result of 

production processes. Concentrates are a good example of this. It can be expensive and difficult 

to ship liquids. Many companies have gone to shipping concentrates or powders to destination 

which are then reconstituted. This process allows for shipping before additional weight is added 

to the product. In this case, the production facility should be located near the final customer. In a 

similar fashion, companies such as Ikea have capitalized on reducing size instead of weight 

(Hellström, 2011). Ikea ships and sells furniture that is packed nice and neatly into small boxes 

and pushes the assembly of the end product all the way into the end consumer’s home. This 

allows for more cost-effective shipping and ease of handling.  

Logistics 

For many companies, logistics is often an afterthought in the order fulfillment process. 

Comparing a logistics maturity model to that of Maslow’s hierarchy of needs (Maslow, 1969; 

Koltko-Rivera, 2006), the base level would be simply that the company has the ability to 
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successfully ship and deliver orders. The next step up from that would be designing an 

appropriate distribution network that intentionally moves product in a manner that meets the 

company’s and customers’ requirements. Continuing toward the peak of the pyramid, the 

company would get to collaborative logistics strategies. Collaboration includes logistics in the 

planning, sourcing, purchasing, and other strategic initiatives in order to plan and purchase not 

only to usage and forecasts, but to efficient units such as full containers. Frequency of shipments, 

weight and dimensional parameters, shipping modes, and other considerations can be planned for 

in advance. Optimization follows with automation that ensures shipping concerns are dealt with 

effectively through set parameters and triggers that change how products are shipped based off a 

number of factors. The final step within the logistics maturity pyramid is asset creation. Asset 

creation allows companies to innovate and turn their logistics platform from a cost center to a 

profit center. Amazon’s 2-day shipping model was revolutionary at the time it was introduced. 

Many companies are now experimenting with drone and robot delivery methods and other 

innovative methods of transportation and communication (track and trace).  
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Figure 4 Logistics Maturity Pyramid 

Summary and Recommendations 

Supply chains are often the combination of a series of many individual problems being 

solved. The purpose of this study is to demonstrate the benefits of the reverse engineering 

strategy in supply chain design to start at destination and work backwards. In order to create a 

truly integrated and efficient international supply chain, it is important for an organization to 

know their product(s), know where they want to ship the product(s), and understand that country 

and customers' requirements. Through efficient use of supply chain tools at their fingertips, 
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organizations can effectively design their supply chain in a customer focused manner that 

simultaneously achieves all the goals of the organization. Free Trade Agreements, rules of origin, 

outsourcing, HTS codes, binding and cross rulings, Free Trade Zones, duty drawbacks, correct 

sourcing and production methods, and integrated logistics are all tools that organizations have at 

their disposition to properly design and manage their supply chains. 

This research seeks to contribute to organizations’ abilities to improve service levels and 

customer satisfaction while reducing costs through efficiency. Reverse engineering in supply 

chain design, starting at the end, helps organizations remain customer focused while building in 

flexibility and scalability from the beginning. This study serves to shine a light on the fallacy that 

true optimization is realized through tackling one part of a process at a time. As the name 

suggests, the supply chain functions are linked together to form one continuous movement of 

goods and information from sourcing to the end customer. There are dependencies and each 

function should be view in light of how it is affected by, and how it effects, other functions 

throughout the supply chain. Furthermore, this research aims to change organizations’ 

perspectives of the supply from a complicated but necessary evil to a competitive advantage. It is 

not enough in today’s fast paced and competitive world to simply make it work. The ultimate 

goal of any supply chain is to fulfill the customers’ expectations and to bring value. By 

streamlining the global supply chain and lowering costs, companies can achieve that goal. 
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