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Introduction
The topic and purpose of this research paper is to focus the increasing use of contract
manufacturers with a focus on the importance of inventory management. It serves to research
successful methods of monitoring inventory with companies that utilize contract manufacturers
as well as benefits and risks, common methods, methods that have failed as well as new and
innovative methods on the horizon. Other facets of contract manufacturing that will be discussed
will be issues relating to co-pack, subcontracting, kitting, lean manufacturing as well as legal
aspects in relation to inventory management.
As it becomes more imperative for companies to

-

challenging global economy, many companies utilize external contract manufacturers.
Implementation and management of contract manufacturing can vary from company and
managing off site inventory can be a daunting challenge for even the most experienced
companies.
Statement of the Problem
Boyd,
R., & Morales, C. (2011). The decision to utilize a contract manufacturer should be investigated
thoroughly by the manufacturer after completing extensive research utilizing tools such as make
or buy analysis or project management techniques. Manufacturing processes as well as services
are outsourced for a variety of reasons by companies of all sizes. One component of the
outsourcing of a manufacturing process is the ownership of the inventory and subsequent
management. Managing the risks associated with inventory must be agreed upon and included in
legal contracts between the parties.

Inventory control within a manufacturers four walls can be difficult, but to manage and
control offsite inventory can be a daunting endeavor especially factoring in distance. Couple that
with subcontracting, kitting, quality and batch control, the task can become monumental.
Fortunately, technology has made true, real time visibility of offsite inventory much easier as
well as the ability of the contract manufacturer to view upcoming production or inventory needs.
That visibility can be obtained through use ERP (Enterprise Resource Programs) software
systems such as SAP or Oracle, designed to facilitate real time communication and visibility
between manufacturers and their contract manufacturers. Accuracy is one of the most important
aspects of effective inventory management. Boyd, R., & Morales, C. (2011).
Purpose of the Study
The purpose of this study is to examine contract manufacturing growth and focus will be on
inventory. Given the increasing need to be more cost effective in an ever-challenging global
economy, contract manufacturing offers a viable alternative to large capital expenditures, but a
company should be cautious and inventory management must be accounted for in the planning
have many
options available including software specifically developed to assist with inventory management.
The challenge is finding the inventory monitoring method that will best suit the companies needs
and capabilities.
Lean and continuous improvement methods have also played a major role in the consideration
of a company making the decision to utilize a contract manufacturer. By shifting production
capacity to contract manufacturers, manufacturing firms aim to focus their own efforts on new
product and technology development while reducing production costs Kim, Y., & Schoenherr,

T. (2018). Designing methodology to ensure that the outsourced function or process is meeting
quality standards as well as ensuring adequate inventory to meet production needs is critical in
A successful contract manufacturer operates
as an extension of its original equipment manufacturer (OEM) customers' operations. In the
simplest terms, the OEM owns the design, and the contract manufacturer assembles the product.
For these closely coupled relationships to be long lasting and mutually beneficial, cultural
compatibility is essential Jones, D. M. (2007, 02).
The growth of co-packing and kitting functions with contract manufacturers has seen
significant growth. These functions as well as others can be implemented with a partner to meet
the production needs of the manufacturer.

-packing functions can assist in managing both

long- and shortHeath, S. (2014). Each time a new facet is introduced to the production process, challenges to
monitor and control inventory is also introduced to the process. A clear-cut process as well as
expectations and risk mitigation are necessary elements of the contract processes.
Ultimately, this paper seeks to discover various successful methods of monitoring and
maintaining accurate inventory and highlighting the more successful methods used by various
ma

Many companies, traditionally having manufacturing as one of their strengths,

extensively adopt outsourcing as their supply chain strategy instead of engaging in production
themselves Su, P., & Liu, S. (2015). Thus, the need for developing reliable, accurate and
efficient inventory analysis with contract manufacturers is necessary to ensure a successful
partnership as well as meeting the purpose of the venture.

Significance of the Study
f companies are using contract manufacturing
as a method of obtaining flexible manufacturing capacity as an alternative to owning production
Cheng, L.-C. (Victor), Cantor, D. E.,
Dresner, M., & Grimm, C. M. (2012). Trends indicate that the bullwhip effect is present when
the supply chain lengthens, therefore the potential for increased inventory exists when using a
contract manufacturer. With those increases comes the risk of loss due to damage, theft, and
obsolescence. Thus, companies need to ensure that inventories are accurate and managed to
ensure the migration to a contract manufacturer is beneficial to the company. Companies seek to
find the inventory methods that ensure inventory accuracy as well as no disruption to the
manufacturing process.
A new approach to managing inventory liability that both enables manufacturers to reduce
inventory liability and alleviates the stress in an outsourced relationship is currently emerging.
Response management technologies are providing the ability to respond to the impact of changes
in demand, supply and product configuration on inventory liability across the extended
OEM/contract manufacturer supply chain

, Dave. (2005). Shifting the thought process

and sharing demand with manufacturing partners has enabled companies to communicate more
efficiently with their manufacturing partners. Determining what methods of inventory control
and monitoring have been successful will provide information that may be of help to companies
working to establish inventory control measures, working to increase accuracy or wishing to
discover methods that will enhance their current methods.

Finally, this paper seeks to determine appropriate actions when contract manufacturers fail to
meet the requirements set forth in the contract agreements. A formal agreement must be in place
outlining all aspects between the parties and a formal, legal contract should be followed.
However, what happens when one of the partners fails to meet the guidelines outlined in the
In the end, even defining a relationship's
success is sticky. From the customer's perspective, a win-win relationship might be a situation
where the product continues to be manufactured by the contractor post-commercialization, and
the contract manufacturer continues to offer process improvements that lower the manufacturing
costs. Jarvis, L. (2003, May 12).
Assumptions of the Study
This study assumes that difficulties still exist in monitoring and controlling inventory with
contract manufacturers. There may be varied reasons for the difficulty including lack of
communication, lack of trust in inventory accuracy as well as loss of visibility of production
For most
organizations, it (inventory) represents at least 75 percent of the cash in the company. This is the
big one. Given this fact, it is shocking how little attention is paid to getting the shelf count to
Lean manufacturing exemplifies the issue by
oting lower inventory holding costs.
Delimitations of the Study
Unfortunately, many manufacturers struggle with information sharing particularly outside
partners such as contract manufacturers, so difficulty in obtaining information on types of

specific methods manufacturers use for inventory control may be difficult to obtain.
Additionally, due to the variability in manufacturing, obtaining a broad perspective on inventory
management and control could be another challenge. This study will gather information on all
sizes of business but again the proprietary nature of manufacturers may make gathering
information on successes and failures of types of inventory management difficult as well.
Methodologies
The methods used to research and analyze information regarding inventory control will be
utilizing research done in previous papers. Additionally, surveys may be sent to planners and
buyers and contract manufacturing personnel at Kimberly Clark. This may also be a limitation
due to the confidentiality clauses.

Literature Review
The modern structure of contract manufacturing was born out of the necessity for
manufacturers to compete in a more competitive global economy. Contract manufacturing by
definition is the production of goods by one firm, under the label or brand of another firm.
Contract manufacturers provide such service to several (even competing) firms based on their
own or the customers' designs, formulas, and/or specifications. Also called private label
. Manufacturers that
have historically manufactured all their own products now seek to cut costs to remain
competitive. They are increasingly outsourcing various aspects of production to contract
manufacturers. Outsourcing selected production processes allows the manufacturer the ability to
place their main focus on aspects such as new product development, design, and marketing.
While the benefits can be great, contract manufacturing also has great risks.
"Amazon's goal is to knock people out of business," said one industry executive. Companies
must be innovative or they won't survive." Branna, T. (2017). In an effort to eliminate waste,
manufacturers are introducing lean into the production of their products. Many have turned to
outsourcing production and services to contract manufacturers. Using contract manufactures
in manufacturing as well
as freeing available resources for research and development. Additionally, outsourcing can
increase a manufacturers capacity without necessitating large capital outlays. This can be
beneficial with new products, as the manufacturer can outsource the new product and then decide
at a later date to invest in machinery to manufacture internally or scrap the product without huge
initial investments. IBM was one of the modern-day

The

practice began in 1981, with the manufacture of the first IBM PCs, but a decade passed before it
reached such everyday products as toys, clothing, footwear, beer, and pharmaceuticals
Arrunada, B., & Vazquez, X. (2006).
Today, companies turn to partners who can not only expand their current manufacturing but
also arrange for other locations or partners to manufacture at their sites as well. Other key
advantages of contract manufacturing are storing inventory at the contract manufacturer, utilizing
contract manufacturers expertise as well as scheduling production closer to customer need dates.
The key however to the success of these outsourcing, postponement and customization
strategies is close coordination between the OEM, the contract manufacturer and the component
suppliers. Close coordination between the various participants allows the electronics supply
Gaonkar, R., & Viswanadham, N.
(2001). These contract manufacturers can facilitate shipments, provide real time information on
inventory, and even quickly react to changes in

Today, the most successful

CMs are those that not only handle these and other supply chain activities for their customers,
November 15).

Table 1

While there are many advantages in contract manufacturing, conversely there are
disadvantages, especially if a company fails to utilize some form of a make or buy analysis,
complete a thorough vetting process, and formalize a solid, legal contractual agreement. Contract
manufacturing partners may control formulas, possess intellectual property as well as dictate the
quality of a material that is produced. Original equipment manufacturers (OE
contract manufacturers that also have a partnership with their competitors. There are many
companies that offer contract manufacturing services and formal, all-encompassing legal
contracts should be a result of the complete process to outsource production. These contracts
need to include inventory ownership and management, product quality, testing, recall protocol,
as well as other key factors. The production partner should have a record of attention to
changing regulations as well as being proactive.
details as possible must be reviewed and addressed by all sides. This is particularly true when
more than two parties are involved. Miscommunication, poor communication, and lack of
communication are the most common sources of conflict during a technology transfer. Nothing
can be left to interpretation or assumption without risking that the technology transfer will not
Valazza, M. J., & Wada, G. G. (2001, August).
Companies utilizing a contract manufacturer must include inventory ownership and
management in their contract negotiations. Managing inventory takes discipline, and all
commodities are not managed the same, or with the same level of attention. Supply inventory
management characteristics are velocity and value. The higher-demand higher-cost items require
the most attention, and those with a lower demand and a low cost require less. Additionally,
inventory is an asset Barlow, R. D. (2010, June). All companies have inventory which includes
raw materials, WIP or work in progress, supplies as well as their finished goods. Methods used

by the contract manufacturer to secure the inventory required for production can be varied.
Common inventory methods utilized include consignment, turnkey or supplier managed
inventory although inventory ownership and management are by no means limited to these
common methods and vary by the situation and companies involved.
Consignment inventory is inventory that is owned by the supplier. The contract manufacturer
stores the raw materials of finished goods onsite. Typically, consignment inventory is used for
parts that are proprietary to the manufacturer, unique to the manufacturing process or parts that
may be slow moving. Consignment inventory method aligns with lean manufacturing methods as
warehouse space for the materials is provided by the contract manufacturer, sometimes payment
is not made until the material is transported to the production line. If the manufacturer chooses to
utilize consignment inventory with their contract manufacturers, communication becomes a vital
part of inventory control and management. Inventory information will need to be transparent to
ensure not only correct inventory information for production planning, but financial audits as
well.

Table 2
Turnkey is another inventory method commonly used by manufacturers with their contract
manufacturers. Turnkey manufacturing describes a complete manufacturing function that
provides all manufacturing and supply chain services, including material acquisition, assembly,

test, and aftermarket service and warranty support. n.d. (2016, January). The allure of utilizing
contract manufacturers is that the manufacturer outsources functions or services that are more
competently or economically performed by a partner. The relegating of procurement of the
materials utilized for production at the contract manufacturer, has some distinct advantages,
Turnkey engagement of a CM, in which the CM is entirely responsible for providing the end
product to the OEM, ostensibly produces tight integration with the least overhead while retaining
the benefits of manufacturing outso
Advantages to turnkey inventory with the contract manufacturer may include a stronger
ability for the contract manufacturer to leverage buying power for components or materials that
the manufacturer may not have. Unfortunately, this can lead to the contract manufacturer
neglecting to pass on savings or becoming complacent with manufacturing costs. Some
manufacturers have eliminated this by adding an auditing to the contract to ensure errors are
detected and to eliminate or deter possible fraud by the partner. When using a turnkey method of
inventory, the manufacturer still needs to ensure that their partner is working in their best
interest. As with a consignment method of inventory, planning remains integral to a successful

the contract manufacturers consumption reports are critical as well, as these too can be inflated,
thus providing opportunities for possible questionable activities. Establishing and maintaining
trust is a key component to any manufacturer/contract manufacturing partnership.
comes to purchasing raw materials, companies should determine who is in a better position to
select the supplier and negotiate the best deals

a company's procurement department or that of

Caribbean Business (2008).

Supplier managed inventory is another method of inventory management used by companies
when working with contract manufacturers. Supplier-managed inventory is defined in the
dictionary of the American Production and Inventory Control Society (APICS) as A means of
optimizing supply chain performance in which the supplier has access to the
inventory data, and is responsible for maintaining the inventory level required by the customer.
Brooks, R., & Wilson, Larry W. (2007). The process of supplier managed inventory can vary
from company to company, but essentially the supplier (manufacturer) manages inventory at the
contract manufacturing site. Most often this is done through an ERP or MRP system of sharing
information. The manufacturer would need to ensure that proper transactions are utilized to plan,
purchase, receive into inventory, inspect, and record to ensure inventory accuracy.
The potential for inventory record inaccuracies is eliminated if material is expensed, and no
inventory record balances are maintained. SMI, done properly, has significant benefits for both
the customer company and the supplier company. Brooks, R., & Wilson, Larry W. (2007). It is
imperative to answer a number of questions when looking to establish a supplier managed
inventory method with a contract manufacturer: (a) who is planning the materials to be
consumed by the contract manufacturer, (b) who will be the owner of the inventory at the
contract manufacturing site (c) how will inventory risk be mitigated for both parties? Ensuring
these questions are answered prior to start up of a contract manufacturing partnership will ensure
that both partners will be protected by supporting data.

ent comes in.

Zetter says that new contracts are clearly specifying precisely how much exposure different
companies in the supply chain have, when the liability shifts from one company to the next and
Sperling, E. (2003, April 15).

Turnkey, consignment, and supplier managed inventory are three examples of more common
methods that manufacturers and contract manufacturers can utilize for inventory management.
Each company needs to thoroughly investigate the advantages, disadvantages and costs
associated with each method. Data exists for manufacturers seeking information on pros and
cons of various common inventory methods. This will provide manufacturers new to contract
information basic information as a starting point. With research, a company can investigate what
form of inventory ownership and management is most beneficial. Manufacturers can tailor
inventory management to their specific situations, utilizing information obtained from reliable
sources which can be done through a make or buy analysis. Table 3 is an example of information
available when examining various inventory options.

Today the inventory dilemma is only magnified by the growing trend of outsourcing and
with it, consigned inventory. Locating inventory at off-site locations, either with suppliers or

contract manufacturers, adds yet another layer of complexity to the inventory dilemma. Jusko,
J. (2004). The choice of how inventory will be managed by the contract manufacturer should be
completely documented in the contract agreement between the manufacturer and the contract
manufacturer. The method of inventory chosen by the manufacturer should result from extensive
research and analysis and should be a system that is compatible or can be implemented with the
contract manufacturing partner. A company, whether it is manufacturing or a service industry,
should seek a potential partner with a system that is proven to ensure that critical data for the
business is available. This would include financial reports, current accounts receivables, sales
customer balances and inventory levels. Software programs, such as SAP allow for real time
information for both manufacturer and partner and the ability to run reports based on that data.

allow them to interact with their customer service, inventory management and distribution
departments as they would if these functions were in-

Peary, Damon. (2008). If a contract

manufacturer does not utilize an ERP system (of some sort may) they may buffer inventory
levels to ensure production is not interrupted. The cost of this excess inventory is then built into
t

Partnering

with a contract manufacturer with lean manufacturing inventories and materials management
systems and steps for marketing forecast will eliminate these costs for OEMs and startHanes, T. (2013).
The methods of inventory visibility and accountability with contract manufactures vary by
business and the software systems utilized. A plethora of data sharing software systems are
readily available to companies or already in use. Regardless, many manufacturers still struggle
Manufacturers are often uncomfortable about opening their inventory

systems to suppliers, despite the potential gains of sharing information in real time. Gonsalves,
A. (2001, May 21). It is vital that the manufacturer can trust the inventory available at their
contract manufacturer as production planning revolves around available inventory. Contract
manufacturers need to have the ability to report discrepancies on the bill
which affect material consumption, quality or damaged goods, late deliveries, inaccurate or
missing paperwork and inaccurate deliveries. Inventory must be adjusted in a timely manner to
ensure production planning has a clear picture of inventory available. Ultimately, manufacturers
should seek to partner with contract manufacturers with above average inventory management
record.
There are a number of proven methods to ensure offsite inventory accuracy. Cycle-counting
and inventory verification can cement trust in a contract manufacturers inventory management.
Manufacturers performing accurate cycle counts on a regular basis can compress time spent on
any process
that verifies the correctness of inventory quantity data by counting portions of the inventory on
an ongoing basis. Kök, A. G., & Shang, K. H. (2007). The goal of a cycle counting program is
to not only correct inventory records, but to correct process issues such as over or under
consumption of materials during the manufacturing process. Not only does accurate inventory
ensure proper production planning but it is a requirement for financial audits of a company.
Technological advances have enabled manufacturers to manage inventory with more
innovative methods. Radio Frequency Identification, or RFID is a more recent advance in
inventory management. The predecessor to RFID was bar-coding, but the process of RFID is
much more advanced

RFID is a generic term that is used to describe a

system that transmits data of a product wirelessly, using radio waves. The product data is
recorded on a tag attached to the product. This information is read and captured using an RFID
reader designed specifically for that purpose, and then passed to a computer Brooks, R., &
Wilson, Larry W. (2007). Although it is not a new concept, it has become more popular as the
tags have become more affordable primari

with this

technology. Inventory accuracy rates of nearly 100%, less inventory within the supply chain, use
of a Kanban system for replenishment as well as ability to control products nearing expiration
are some of the advantages realized with this method of inventory monitoring. Another
interesting method of monitoring inventory is the use of drones for inventory management
functions such as cycle counting. Not only is the data more accurate, energy savings are realized
as the need for forklifts is nearly eliminated and the number of labor hours is reduced
dramatically. Although only in its infancy, it shows great promise.
which is a great thing. This is a story where the pie is getting bigger every year. The problem is
that the way we cook this pie has not changed. We still cook it in the same old-fashioned way,
ponders Ellenrieder, CEO of Aeriu. GAÁL, B. (2019). Aeriu is a company that has been
experimenting with the use of drones for inventory management functions and has found it to be
not only viable but cost effective and extremely accurate.
While companies may choose to outsource production of a component or a service for a
manufactured part to contract manufacturers, they may also utilize contract manufacturers for
functions such as co-packing, kitting, deferment, or logistics.

-packer is an

established food manufacturing company that produces your product to your specifications for a
-June). Manufacturers utilizize co-packers for a variety of reasons.
Kimberly Clark utilizes its co-packers to package finished goods for the different requirements

of their retailers. For example, one of the larger retailers that sells Kimberly Clark products may
desire packages of diapers packed into cases of twenty-four whereas another may require cases
of twenty. Kitting can have different types of meanings for different types of manufacturers.
Kitting can be defined as the process in which individually separate but related items are
grouped, packaged, and supplied together as one unit. For example, in ordering a PC online, a
customer may select memory, drives, peripherals, and software from several alternatives. The
kitting.
BusinessDictionary.com. Kimberly Clark utilizes a contract manufacturer for commercial paper
towel dispensers. The contract manufacturer in turn uses a partner to test the moving parts in the
dispensers. Because the dispensers are owned by Kimberly Clark, they are considered owned
inventory and visibility of that inventory must be maintained. This is just one example of a
subcontracting process. If a manufacturer chooses to utilize a co-packer, kitting or
subcontracting process, inventory control is again a necessity as well as creating and maintaining
a contractual agreement on inventory management. Many companies are finding outsourcing
logistics as well as other services such as human resources or customer service as a viable cost
saving endeavor. This paper will not go in depth in to those outsourcing processes.
Contract manufacturing is not only for large companies. Many small to medium sized
companies are now outsourcing manufacturing processes to contract manufacturers.

Results

indicate that larger firms tend to achieve a higher return on contract manufacturing and that firms
in more upstream supply chain echelons tend to experience a lower return on contract
Kim, Y., & Schoenherr, T. (2018). Small and medium sized manufacturers can
definitely benefit from outsourcing to contract manufacturers According to Mort Westman,
president of Westman Associates, Inc., business advantages associated with utilizing a contract

Mason, S. (2002, November). In fact,
small companies can utilize outsourcing production to their advantage, producing innovative
products without the large capital investments and risk. Reducing risk is a huge advantage of
outsourcing for all sizes of companies. If the product fails the company does not incur large
loses due to machinery and labor expenses. If the product is a success, analysis can be done to
investigate and bring manufacturing back in-house. Studies with medium size businesses
utilizing contract manufacturing have been harder to summarize due to less predictable
operational and technical resources.
Lean Manufacturing has had a huge impact on manufacturing, and many companies are
seeking more cost effective methods of manufacturing. Lean techniques seek to identify and
elimate waste within the manufacturing process. As manufacturers work to implement methods
of reducing the cost of manufacturing, minimalizing inventory rises to the top of the list. Just in
time (JIT) has become a major inventory control moniker for many companies. Contract
manufacturers are often a solution to eliminate large on site inventory
circumvent Prouty's Little Law of The Conservation of Inventory, somebody gets caught holding
the, uh, inventory. If you push inventory away from one partner operation, it'll move out in either
direction--either to finished inventory

Gould, L. S. (2002). Identifying

how inventory is managed at contract manufacturers then is a necessary component of a contract
between partners It is also important to look at how a contract manufacturer manages its
inventory and how that affects a given product's flexibility. If the contract manufacturer normally
keeps a low inventory of raw materials for a better bottom line, this could ultimately affect a
Caribbean Business (2008). Many

manufacturers seek that perfect balance of low inventory but enough to negate risk of not having
the parts to ensure timely manufacturing of products.
Operational success for manufacturing companies and retailers is highly dependent on
inventory--having the right inventory at the right place at the right time. Whether raw materials,
finished product, or storeroom parts, tightly managing inventory is critical to a company's
success. McNally, J. S. (2017, December). Inventory accuracy of ninety-five percent or better
is the current standard to ensure MRP-II systems maintian their integrity, in both lean and
traditional manufacturing enviroments. Some companies have gone as far as establishing
Inventory Centers of Excellence. One company went as far as establishing an inventory center of
excellence and established the following critical reasons for maintaining accurate inventory:
Keep Production Lines Running
Avoid Inventory Write-off
Save Money/Space
Ensure Accurate Reporting
Make Better Decisions
Keep Customers Smiling
Operational success for manufacturing companies and retailers is highly dependent on
inventory--having the right inventory at the right place at the right time. McNally, J. S. (2017,
December). Whether raw materials, finished product, or storeroom parts, tightly managing
inventory is highly critical to a company's success.
Decreasing inventory can lead to a more cost-effective supply chain. A 2001 study examined
total supply chain costs. The authors found that supply chain costs overall can be minimal if
demand for a product is low, but those costs increase as demand increases. This led the authors
to the conclusion that contract manufacturers that do not have real time information sharing
systems are able to keep low amounts of inventory. The cost increases though as the demand for

Table 4
Although a manufacturer or company may find that outsourcing a service or process to a
contract manufacturer, it is also necessary for periodic re-evaluation of the partnership. A
company may find during reviews that costs may have increased for the outsourced process, thus
eliminating cost savings. It may also be discovered that a current partner is no longer meeting
the contract expectations or quality has decreased or communication is not as expected. Periodic
reviews of the contract manu

-

both the manufacturer and contract manufacturing partner.
A final point to discuss is the legal aspects of maintaining accurate inventory counts with
contract manufacturers (or inventory in general). Companies that work with the government are
legally required to perform physical inventory counts, where someone or a group must literally
go out and count the physical inventory. In private businesses, the legallity of maintaining an
accurate physical inventory is often a requirement of such entities as the Internal Revenue

Service, Securities and Exchange Commission and even statuatory requirements in some cases.
This exemplifies the necessity of enuring accurate physical inventory owned by the manufacturer
and held offsite with a contract manufacturer.
Methods to ensure inventory accuracy are as varied as the manufacturers and their contract
manufacturing partners. Use of an effective MRP or ERP such as SAP or Oracle, the planning,
restocking, consumption, invoicing, and other inventory processes can be efficiently conducted
with contract manufacturing partners. Physical counts need to be routinely performed to correct
records for legal reasons as well as analyzing manufacturing consumption. "If we want our
materials and volume planners to be prepared to live with fairly tight days of cycle or profile
times in the ERP systems, we need to provide them with good visibility to the inbound
movement of material," says Blom. "In this way, they can learn to live with less planning buffer
or planning in the ERP system. Atkinson, William. (2001). A contract manufacturing
partnership should not be done hastily, but should include thorough research, sound legal
contracts, communication and visibility and finally continued review process to ensure the
partnership remains financially beneficial to all parties.

Discussion
The purpose of this research was to investigate the growing use of contract manufacturers as
well as identify various successful inventory monitoring methods. In

current global

business climate, the need for more efficient manufacturing processes has necessitated
elimination of waste. Lean techniques dictate that companies eliminate waste from their
manufacturing processes. The holding of excess or buffer inventory has risen to the forefront of
waste elimination form many companies. One solution many companies have employed is the
outsourcing of processes that can be more efficiently performed elsewhere. Thus, contract
manufactures have become a good option for many manufacturers.
The initial assumption was that the research in this paper would identify the successful as well
as unsuccessful methods utilized currently by manufacturers and their contract manufacturing
partners. The fact is that many companies still find it difficult to share data and information.
While this secrecy of company data is not as prevalent as it had been, there still remains
hesitancy for many companies to share information. The use of software programs such as SAP,
Oracle as well as others and the growth of vendor managed inventory systems for onsite
inventory has greatly diminished some of the shroud of secrecy surrounding the acquisition and
maintenance of inventory. Another point that factors into the research is the variability and
diversity of manufacturers, to put it simply there is no

size fits

method of

manufacturing or inventory management. Finally, inventory accuracy is judged on a variety of
metrics, varying from company to company often tailored to that specific

needs.

Technology growth continues to offer exciting new methods of inventory monitoring and
management. One of the more interesting would be the use of drones within warehouses to

gather data for cycle counting as well as the increasing use of RFID technology. Many
companies are finding these methods to be more accurate, provide cost savings as well as
providing many other benefits when monitoring and managing inventory. Additionally, ERP and
MRP continues to improve providing manufacturers the ability to outsource processes thus
focusing on their strengths as well as freeing up space within the manufacturing plants.
Contract manufacturing offers many great advantages to manufacturers, such as delaying or
eliminating capital costs when introducing new products, transferring manufacturing processes to
partners with the expertise as well as utilizing contract manufacturers for kitting, co-packing, and
logistics. Using a make or buy analysis can assist companies with the decision to outsource to a
contract manufacturer. Once proper investigation is completed and the decision to transfer
production or processes to a contract manufacturing partner has been reached, the next vital step
in the process is searching for a partner that will not only meet the needs of the manufacturer but
be beneficial to both parties. Use of a project management team to identify the essential needs of
the company as well as key factors deemed advantageous to the company as well as the legal
aspects (contract) required to ensure mitigation of risk for both the manufacturer and

contract

manufacturing partner.
Inventory is a key factor in any contract manufacturing agreement. It is necessary for both
parties to agree upon a method that would be beneficial to both. Inventory methods commonly
used include consignment, turnkey, or supplier managed inventory although most companies use
a hybrid of methods specifically relevant to their capabilities. Ultimately, information sharing
proves to be vital in a successful partnership. An Ohio based company, previously discussed
found the following criteria key factors in creating their inventory center of excellence:

Identify Opportunities
Analyze Alternatives and Select Approach
Leverage Change Management
Monitor Results
Engage in Continuous Improvement

McNally, J. S. (2017, December). Creating an Inventory Center of Excellence has proven to be a
successful venture for this Ohio based company as they determined these qualities were essential
reasons for developing a world class inventory control system. While many companies lack the
ability to establish an inventory center of excellence due to size constraints, the importance of
inventory cannot be overlooked and must be addressed. For companies with these limitations, it
is important to have vision and

your own house in order. Look

Gould, L. S.

(2002). Technology has become more cost effective thus providing even small or medium sized
businesses the ability to establish an accurate inventory control program which leads to the
ability to be an effective contract manufacturing partner. Table 5 shows some examples of
operational

manufacturers look for in a contract manufacturer.

Table 5

There are a number of factors that limit the ability to gather more information concerning
inventory systems utilized by manufacturers and their contract manufacturing partner. Many
companies still struggle with inventory accuracy. Reasons for this may include discrepancies
with units of measure, securing inventory, lack of a process driven inventory system, not
assigning an inventory leader or inability to employ a competent inventory manager, timely cycle
count programs and regular cycle count routines. Many manufactures utilize a number of
contract manufacturing partners and have formalized agreements in place. But, enforcing the
agreement especially with a wide range of inventory systems and inventory managers with
varying levels of inventory experience and competency may provide additional challenges to for
many companies.
Despite more information sharing, many companies struggle with the ability to share their
information. Outsourcing manufacturing processes may be with distant, overseas partners that
have historically had issues with intellectual theft and countries that lack the ability or will to
prosecute offenders. Although that has somewhat diminished in recent years, it is a factor that
many companies grapple with, more so with formulas, cutting edge technology or quality issues.
It still can be difficult to completely monitor offsite inventory located in China for a
manufacturer located in the United States, although it is becoming easier.
This study is very broad based and there are many unusual and hybrid systems in place that
narrowing the scope of the research could prove to be more successful. This paper touches
briefly on some of the more common inventory systems utilized by manufacturers. The research
either briefly addresses or neglects to address the increased use of contract manufacturers for co-

packing, subcontracting, kitting, and logistics. Questions to be raised for future studies may
include the following:
1. Has inventory accuracy increase with new technologies or are they still not widely
available?
2. Are more manufacturers looking to contract manufacturers for delivering directly to their
customers?
3. How do world events impact contract manufacturing?
4. What are examples of contracts as well as key performance indicators to be met?
5. What would a contract manufacturers scorecard include, and would it be helpful?
Conclusion
Using contract manufacturers has many advantages as well as some disadvantages, but with a
thorough make or buy analysis, as well as contract manufacturer vetting process, risk can be
mitigated, and many cost savings and successes can be realized for a manufacturer. Inventory
accuracy remains an issue for many manufacturers and outsourcing production to contract
manufacturers convolutes the issues to a greater extent. Contract manufacturing is a viable option
for small, medium, and large companies but the company must be willing to ensure the correct
information is shared regarding inventory processes. As with any aspect of manufacturing,
communication and visibility remain a vital component of a successful venture. A manufacturer
should seek a contract manufacturer that understands the importance of inventory accuracy and
demonstrates a commitment to the values of their client. With the advancement of technology,
one can only speculate that inventory accuracy can increase, and companies can continue to
utilize lean methodologies to ensure they stay competitive in

ever-changing global

economy. In conclusion, contract manufacturing continues to increase in popularity among
manufacturers as it offers many cost saving advantages. Given the necessity to ensure inventory
accuracy, inventory management and control with contract manufacturing partners is a necessary

and vital component of the contract manufacturing process and should be not only thoroughly
researched but the specifics of inventory management part of the legal contract.
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