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Abstract: Recent studies have shown interest and the benefits of implementing multi echelon supply chains and
inventory systems. However, these studies are found to have a number of notable limitations. For instance
transportation and distribution are barely touched on as inputs into a complete operational supply chain. This
study therefore aimed at finding out the role of multi-echelon distribution system on supply chain performance in
manufacturing in Kenya a case study of Toyota Kenya. The specific objectives of the study were to determine the
level of process integration on supply chain performance in manufacturing companies in Kenya, to find out the
influence of inventory policy on supply chain performance in manufacturing companies in Kenya, to examine the
influence of supplier management on supply chain performance in manufacturing companies in Kenya and to
evaluate the effect of lead-time management on supply chain performance in manufacturing companies in Kenya.
The research questions of the study reads as: What is the level of process integration on supply chain performance
in manufacturing companies in Kenya? What is the level of cost efficiency on supply chain performance in
manufacturing companies in Kenya? What is the influence of inventory policy on supply chain performance in
manufacturing companies in Kenya? What is the influence of supplier management on supply chain performance
in manufacturing companies in Kenya? And what is the effect of lead-time management on supply chain
performance in manufacturing companies in Kenya? The study’s scope is limited to Toyota in Kenya. The study
captures theoretical literatures on systems theory, transaction cost economics, just in time, network perspective
and theory of constraints. A clear illustration is used to demonstrate the conceptual framework of the study with
the independent variables in question being process integration, cost efficiency, inventory policy, supplier
management and lead-time management. The study will employ the use of questionnaire to collect data.
Descriptive research design will be used. The study will adopt simple random sampling techniques approach to
analyze the data. Statistical package for social science (SPSS) version 24 will be used to report the descriptive
statistics for various variables in the study. The study recommends that manufacturing companies especially the
assembly industries should have well established distribution systems to ensure efficient and effective supply
chains. These distribution systems would help greatly reduce delivery times, costs of production, information flow
stagnation and supplier disagreements and even ensure a holistic integration of the entire supply chains of their
organisations.
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1. INTRODUCTION

Background of the Study:

In supply chain (SC) context, continuous performance improvement has become a topic of serious concern for each and
every supply chain partner. In practice, supply chain based companies (e.g., Dell, Wal-Mart, Samsung, Lenovo, Gome,
Toyota etc.) have used different performance management tools to support their supply chain strategies. The organizations
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are finding the activities of continuous monitoring and improvement of supply chain performance (SCP) as an
increasingly complex task (Morgan, 2007). Coordination of the supply chain has become strategically important as new
forms of organizations, such as virtual enterprises, global manufacturing and logistics evolve. During the last few years,
focus has shifted from the factory level management of supply chains to enterprise level management of supply chains
(Gunasekaran, Williams, & McGaughey, 2005).

Multi-echelon inventory and distribution theory has been successfully used in various industries. Cohen et al. in the year
1990 develop efficient algorithms and sophisticated data structures to achieve large scale systems integration. Integration,
collaboration, and the use of IT are all depicted as ‘building blocks’ of ‘house of supply chain’ (Stadtler, 2005) and as
such, recent technological developments in information systems and technologies have shown the potential to facilitate
the coordination among different functions, allowing the virtual integration of the entire supply chain.

Accordingly (Bertsimas & Ryzin, 2001) suggest that the inventory holding cost at a given warehouse of the distribution
network is a linear function of the inventory level, and that the total procurement cost is a general piecewise-linear
function of the quantities shipped to and from the warehouse. Bullwhip costs money, wastes resources, and loses
customers and drawing on a basis of analytical, simulation and experiential techniques (Mc.Cullen & Towill)
recommended a four echelon material flow principles as strategies to reduce the bullwhip effect.

With an aim to better understanding of effective distribution systems and its corresponding relationship with SCP this
study was focused at determining the role of multi- echelon distribution systems on supply chain performance in the
manufacturing industry. Multi echelon capability is much visualized by the ability of software to see the entire supply
network and manage the inventory in that network as a “pool,” rather than as a group of independent locations. The
concept of Multi echelon distribution system has been widely used in the attainment of optimal purchasing and shipping
quantities over a finite planning horizon (Akbari, 2015).

Local Perspective on Multi echelon Systems:

According to the statistics generated by (Pricewaterhouse Coopers, 2012) Kenya has a large manufacturing sector serving
both the local market and exports to the East African region. The sector, which is dominated by subsidiaries of multi-
national corporations, contributed to approximately 13% of the Gross Domestic Product (GDP) in 2004.

(Pricewaterhouse Coopers, 2012) As detailed in the main Kenya Medical Supplies Authority (KEMSA) report, the first
step in the modeling a multi echelon distribution system a process of building a baseline model that depicts the current
situation and current network structure in Kenya. The central warehouse is located in Nairobi, which delivers products
directly to the districts. As illustrated by the greater number of district warehouses, the majority of the Kenyan population
is focused in the south/southwest of the country. One of the main tradeoffs analyzed in this scenario is the one between
the transportation costs and the facility operating costs. (Blanchard, 2004) The inbound transportation costs to the
distribution centers (from air or sea ports) are though not taken into account because this would be accurate under the
assumption that each of the distribution centers would conduct its own procurement. The facility operating costs account
for fixed operating costs based on the square footage of the facility and the wages of personnel needed to operate a facility
of a particular size (Beretta , 2002) . The property value of the land at the different sites and the road networks are not
taken into account at this level of analysis.

(Crainic, 2008) An analysis on transportation costs for the year 2020 under the centralized and three decentralized
scenarios is further done. Although the forecast show there is a decrease in the transportation costs with the increasing
number of distribution centers, the most significant cost reduction is seen in the scenario with two distributions centers.
(Cooper & Lambert, 2000) A caveat of this is that the transportation costs arising from interfaculty flows are not
accounted for. In the case of a stock out of a particular product at one the locations, a transfer of that product between the
facilities would take place (Beretta , 2002). This would depend on where the safety stock would be located.

The Kenya Motor Industry Association (KMI), the representative body of the corporate participants in the motor industry,
has been lobbying hard to exalt the sector’s performance. Most of the measures taken have helped the industry recover
from its lowest point in 2000, when only 5,869 units were sold, these include providing competitive environments to the
companies thereby becoming more innovative through acquisition of raw materials, product design, assembly and
distribution systems in responding to customer needs (Pricewaterhouse Coopers, 2012).
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(Pricewaterhouse Coopers, 2012) The Automotive industry in Kenya is primarily involved in the retail and distribution of
motor vehicles. Through the aid of multi echelon distribution systems, there are a number of motor vehicle dealers
operating in the country, with the most established being Toyota (East Africa), Cooper Motor Corporation, General
Motors, Simba Colt and DT Dobie. There also exists three vehicle assembly plants in the country, which concentrate on
the assembly of pick-ups and heavy commercial vehicles, these are further imported to the neighboring countries using
the concept of multi echelon distribution systems. (Pricewaterhouse Coopers, 2012) However the rising levels of poverty
coupled with the general slowdown of the economy has continued to inhibit growth in the demand of locally
manufactured goods, as effective demand continues to shift more in favor of relatively cheaper imported manufactured
items. In addition, the high cost of inputs as a result of poor infrastructure has led to high prices of locally manufactured
products thereby limiting their competitiveness in the regional markets and hampering the sector's capacity utilization.
With the highest investments being in housing and the auto mobile industries in Kenya, the established dealers therefore
face intense competition from imported second-hand vehicles, mainly from Japan and United Arab Emirates. These
imports now account for about 70% of the market. The last decade witnessed a significant decline in the number of new
vehicles sold in the Country (Pricewaterhouse Coopers, 2012).

Moreover, Grocery distribution presents also heterogeneous group chains which are based on distribution systems
presenting several echelons, mainly after the development of new services for the end-consumer supply, like e-commerce
and proximity deliveries (Gonzalez- Feliu & Ambrosini, 2012).

Toyota Kenya Supply Chain Management:

Founded in 1937, (Nkomo, 2013) Toyota Motor Corporation is a Japanese company that engages in the design,
manufacture, assembly, and sale of passenger cars, minivans, commercial vehicles, and related parts and accessories
primarily in Japan, North America, Europe, and Asia. Current brands include Toyota, Lexus, Daihatsu and Hino. Toyota
Motor Corporation is the leading auto manufacturer and the eighth largest company in the world (Axsater, 2000).

The company encompasses markets across the globe with different characteristics that warrant different supply chain
configurations. In addition, differences among the brand vehicles warrant different unique supply chain processes (lyer,
Seshadri, & Vasher, 2009). These processes span the supply chain and have enabled Toyota to deliver remarkably
consistent performance over decades.

The core competence of Toyota Motor Corporation is its ability to produce automobiles of great quality at best prices,
thereby providing a value for money to the customers. This core competence of quality can be attributed to its innovative
production practices. The quality aspect of Toyota’s products have revolutionized the automobiles in the past and almost
all the automobile companies had to try and better the quality of their products. It is a cornerstone of the cost leadership
strategy that the company pursues (Nkomo, 2013)

Lee, Peleg, and Whang explain that just as Toyota has a set of central core values but allows individual divisions to
customize to local conditions, when it comes to supplying to different geographies, different products, or at different
times in the product life cycle, “the company adapts the design and control of its demand chain so that it has the right
demand chain for the right product, in the right place, and at the right time.” (lyer, et al., 2006).

Statement of the problem:
Specific objectives
1. To determine the level of process integration on supply chain performance in manufacturing companies in Kenya.
2. To establish the extent to which lead-time has effect on supply chain performance in manufacturing companies in
Kenya.
2. THEORETICAL REVIEW

This section contains theories relevant to the study. A theory is a set of statements or principles devised to explain a group
of facts or phenomena especially one that has been repeatedly tested or is widely accepted and can be used to make
predictions about natural phenomena. Theories are analytical tools for understanding, explaining, and making predictions
about a given subject matter.
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Systems Theory:

System Theory (ST) brings together various components of a complex supply chain (that is the human, capital,
information, materials, financial resources and even the suppliers etc.) to form a subsystem which is then part of a larger
system of supply chains or network. The theory argues that for a holistic perspective ST must be employed to understand
the internal and external factors that shape an organization’s supply chain performance.

Companies for a longer time kept "safety stock” on hand as a solution to deal with stock outs, however on the other hand
it adversely added cost to the process. Later supply chain management took a broader perspective that carefully put into
picture the entire supply chain incorporating integration of activities of multiple suppliers (Jespersen & Skjott- Larsen,
2005).

In 1992, Lee and Billington wrote about the importance of managing the supply chain and common mistakes that
companies made, as well as opportunities that supply chain management presented. Computer models for supply chain
management were limited at that time, but the authors noted that it was still possible to establish metrics for each link in
the supply chain and begin to hold each link accountable for their performance. By taking this approach, and by using the
burgeoning power of computers to integrate information systems, companies would be able to adopt a system-wide
approach to their supply chain that would give them a significant competitive advantage over the rest of the market (Lee
& Wu, 2006).

When considering supply chain management, systems theory is used to integrate the various participants in the supply
chain into a cohesive whole that can be analyzed and managed. Despite the many challenges faced in the integration
process, supply chain management remains a critical success factor even for the smaller companies and viewing it as a
system, and implementing processes-including computing resources-that assist in managing the supply chain-can provide
a competitive advantage (Sabbaghi & Vaidyanathan, 2007)

By the late 20th century, supply chains were recognized as systems nearly universally, involving external participants and
influences as well as internal ones. Recognizing what many managers already intuitively accepted was an important step
as it focused resources on ways to manage entities that were formerly considered outside the span of control of an
organization. Throughout the 20th century, managers knew that some suppliers had long lead times while others might
have quality issues, for example; it was by recognizing the effect of these variables on the system as a whole that
managers began to understand the potential that minimizing negative effects could have on their competitive position.
Companies began to approach their supply chains as integrated whole systems rather than as individual suppliers, a move
that changed the overall approach to the entire supply chain process, from evaluating suppliers to the procurement and
payment process (lvanov, et al, 2010).

Therefore, the study explained the importance of integrating the entire company supply chain and information systems to
ensure successful management of supplying raw materials, production, distribution and selling of a particular product.

Theory of Constraints:

In general, the solution for supply chains is to create flow of inventory so as to ensure greater availability and to eliminate
surpluses a factor of lead time management. The theories’ distribution solution is effective when used to address a single
link in the supply chain and more so across the entire system, even if that system comprises many different companies.
The purpose of the theory of constraints distribution solution is to establish a decisive competitive edge based on
extraordinary availability by dramatically reducing the damages caused when the flow of goods is interrupted by
shortages and surpluses.

According to (Stevenson, Hendry, , & Kingsman, 2005), the core concept of the theory of constraints is that every process
has a single constraint and that total process throughput can only be improved when the constraint is improved. A very
important corollary to this is that spending time optimizing non-constraints will not provide significant benefits and that
only improvements to the constraint will further the goal which mainly is achieving more profit.

In general, the solution for supply chains is to create flow of inventory so as to ensure greater availability and to eliminate
surpluses. Drum-Buffer-Rope scheduling embraces the concept that there is one constraint for the entire organization. If
the constraint is internal, the company cannot sell all that is demanded from the company. Due-date performance is
probably less than 99%, and lead-times may be longer than desired (Lang, 2009). She further argues that if the constraint
is external, the company does not have enough sales to fully utilize its available resources. Implementing brings a
company to 99+% due-date performance and maintains that level even with rapid sales growth. Typically, 50% capacity
can be freed up to sell with little or no investment or added expense.
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According to Stephen Corbett theory of constraints and Lean have a common foundation, the identification and
elimination of waste. Lean focuses its efforts on using pull and flow to identify problems for elimination, while theory of
constraints uses extensive analysis, which is not a major difference. When they are compared in theory there are no major
problems between them. It is in the area of problem resolution where they differ (Rattner, 2006). He furthers that the two
approaches vary in their approach to problem resolution and that the fundamental differences come in their focus. Theory
of constraints uses the bottleneck process to drive the entire process, while lean focuses on pull. The material flow in a
theory of constraints facility is much more complicated than in a lean facility. Theory of constraints is based upon a
PUSH system. Theory of constraints uses a hybrid Material Resource Planning (MRP) process to release materials at the
rate the constraint process can handle, which is pushing the material through the system. Toyota production system (TPS)
on the other hand is a pull system that cascades that customer demand through the system, replenishing what the customer
has withdrawn. These two approaches are mutually exclusive, and as such the two manufacturing philosophies cannot be
combined.

However, during the late 1980’s and early 1990’s American industry in particular became acutely aware of the time and
quality advantages that just-in-time (JIT) and total quality management (TQM) afforded to different specific companies .
Drum-buffer-rope through its focus on increasing throughput also substantially reduced overall lead time and improved
product quality more rapidly than other methods available and thus appeared to be a perfect mechanism to attain the
“new” aspect of competitive advantage. The lean production process had given Toyota control of fine scales of detail as
yet inaccessible to its mass-production-based rivals. The customers could tell the difference and called it ‘quality.’
Toyoda and Ohno did not invent a technology so much as they invented a social process that changed the technical
system. Their subsequent success was the result not just of introducing new technology but of introducing a new
sociotechnical system.” Drum-buffer-rope especially the 3rd step of the focusing process of subordination introduces a
new social process that changes the technical system (Youngman, 2009).

The theory of constraints distribution solution is effective when used to address a single link in the supply chain and more
so across the entire system, even if that system comprises many different companies. The purpose of the theory of
constraints distribution solution is to establish a decisive competitive edge based on extraordinary availability by
dramatically reducing the damages caused when the flow of goods is interrupted by shortages and surpluses.

Independent Variable Dependent Variable

Process Integration

e Quality control
e Information sharing

e Interdepartmental relationship e Coordination of Processes
e Operational and Logistical Cost

Stock Levels and Elimination of
Inventory Policy Wastes

Supply Chain Performance

v

A 4
[ )

e Replenishment rate
e Safety stock
e Level of inventory

\ 4

Research Gap:

This study arbitrates on quality and affordable products of Toyota but fails to look at the status of its spare parts
availability and distribution. A wide variety of fields have developed multi-echelon transportation approaches.
Such systems are found in the automotive industry, more precisely in spare parts supply, motor vehicle distribution and
urban freight distribution. For many types of products, spare parts are used for service purposes when routine maintenance
is done and/or problems are encountered with the original equipment. Surprisingly little modeling of a broadly applicable
nature has been done in connection with the inventory management of such service parts.

For future research, due to unavoidable constraints this study therefore skips the distribution of spare parts.
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3. RESEARCH FINDINGS AND DISCUSSION
Level of management:

The study sought to establish the level of management the respondents occupied at Toyota Kenya that participated in the
study. A majority of the respondents profile constituted of the middle level management team (74.20%) followed closely
by the lower level managers (19.35%) with few top managers. This is because both low level and middle level managers
are directly involved in implementation of multi echelon distribution systems. Top management are involved in strategic
decision making related to both distribution systems and supply chain performance. The research findings were as listed
in the table 4.5

Process integration:

The study sought to determine the level of process integration on supply chain performance in manufacturing companies
in Kenya. Process integration is among the strongest pillars that ensure supply chain performance. Keen application of
process integration helps to improve the visibility of the supply chain which in turn leads to improved decision making.

Percentages distribution of respondents’ perception on process integration

Process integration Strongly Agree Neutral Disagree Strongly
agree disagree

Quality control on inputs, processes and output | 74.20% 21.00% | 4.80% 0.00% 0.00%

has an effect on supply chain performance

The level of information sharing has an effect on | 33.90% 61.30% | 0% 4.80% 0%

supply chain performance

The level of interdepartmental relationship has an | 46.80% 43.50% | 4.80% 4.80% 0%

effect on supply chain performance

The level of service delivery has an effect on | 87.10% 8.10% 0% 3.20% 1.60%

supply chain performance

Source; Author, 2017

Majority of the respondents agreed to the fact that process integration affects supply chain performance in the
manufacturing sector. This is evident from the table where 4.8% were not sure whether quality control on inputs,
processes and output has an effect on supply chain performance followed by 21.0 who agreed to the fact while the another
74.20% strongly agreed that quality control on inputs, processes and output has an effect on supply chain performance.
The findings are in agreement with (Berente, et al., 2009) who argues that activities become more tightly coupled with
each other by minimizing the human effort associated with communication and coordination of their inputs and outputs.
As the majority of business processes deal primarily with information-based inputs and output, improving the timeliness,
accessibility, granularity, and transparency of information flows between activities in a process is key to business process
integration.

When asked whether the level of information sharing has an effect on supply chain performance in the manufacturing
sector, 4.80% disagreed, 33.9% strongly agreed while the majority 61.3% agreed that information sharing has an effect on
supply chain performance.

When asked whether interdepartmental relationship has an effect on supply chain performance in in the manufacturing
sector, 4.80% disagreed another 4.8% were not sure while 43.50% and 46.80% 73.5% agreed and strongly agreed
respectively. Generally, interdepartmental relationship ensure mutual engagement and efficient flow of communication
between the supply chain department and the other departments within the organization this helps in disseminating
information which is a major driver of the supply chain. Information makes the supply chain to be visible.

When asked whether level of service delivery has an effect on supply chain performance in the manufacturing sector,
1.60% strongly disagreed, 3.20% disagreed, 8.10% agreed while the majority of 87.1% strongly agreed with the
statement.

Inventory policy:

The study sought to establish the significance of inventory policy on supply chain performance in state corporations in
Kenya
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Percentages distribution of respondents’ perception on inventory policy

Inventory policy Strongly | Agree | Neutral | Disagree | Strongly | Mean
agree disagree

The level of replenishment rate has an effect | 54.80% 33.90% | 6.50% | 1.6 3.2 4.3548

on supply chain performance

The level of safety stock has an effect on | 58.10% 355 3.2 1.60% 1.6 4.4677

supply chain management

The level of inventory held has an effect on | 51.60% 48.4 0% 0% 0% 45161

supply chain performance

The length of lead- time has an effect on | 45.20% 51.60% | 0% 1.60% 1.60% 4.371

supply chain performance

Source; Author, 2017

Majority of the respondents agreed to the fact that the level of inventory policy has an effect on supply chain performance.
This is evident from the table where 3.2% strongly disagreed to the fact that the level of replenishment rate has an effect
on supply chain performance, followed by a 1.6% who disagreed too but not strongly. A percentage of 6.5% were not sure
while 33.9% and 54.8% agreed and strongly agreed respectively that the level of replenishment rate has an effect on
supply chain performance. The findings are in agreement with Shale (Friedman, 2006) who had a generally view on
various key performance indicators are used to assess the efficiency of a SC, some are cost based, while others are based
on service levels. Cost related indicators include inventories carrying costs, order setup costs and shipping costs. On the
other hand, indicators related to service levels are usually based on the percentage of satisfied customers and the average
number of lost customers. Other service related indicators include the average number and quantity of back orders and on
hand inventories levels.

When the respondents were asked whether the level of safety stock has an effect on supply chain performance, 1.6 %
strongly disagreed while 1.6% disagreed. 3.2% were not sure. 35.5% agreed while 58.1% strongly agreed.

All the respondents were in agreement that the level of inventory held has an effect on supply chain performance with
51.6% strongly agreeing while 48.4% agreed.

When asked whether the length of lead- time has an effect on supply chain performance, 1.6% strongly disagreed with
another 1.6% disagreeing, 51.6% agreed while 45.2% strongly agreed.

4. SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary of Findings:

This study sought to ascertain the role of multi echelon distribution systems on supply chain performance in the
manufacturing sector in Kenya a case of Toyota Kenya. The specific objectives that guided the study included; To
determine the level of process integration on supply chain performance in manufacturing companies in Kenya a case of
Toyota Kenya; To establish if lead-time has effect on supply chain performance in manufacturing companies in Kenya a
case of Toyota Kenya; To find out the influence of inventory policy on supply chain performance in manufacturing
companies in Kenya a case of Toyota Kenya and to examine the influence of supplier management on supply chain
performance in manufacturing companies in Kenya a case of Toyota Kenya. This study employed a case study research
design to achieve these study objectives.

The study population comprised of 300 staff at Toyota Kenya and specifically the Top management, Finance Department,
Supply-chain Department, ICT Department, and the Engineering Department. These departments directly or indirectly get
involved in the strategic involvement of multi echelon distribution systems. This study used stratified random sampling
technique. The sample size was 75 respondents achieved by use of Mugenda and Mugenda (2003). Structured
questionnaire containing close-ended questions was used to collect primary data for this study. The questionnaires were
distributed using drop-and-pick later method to the respondents. A pilot study was carried out among Toyota Kenya staff
who did not take part in the main study. Data collected was analyzed using descriptive and inferential analysis methods. A
multiple linear regression analysis was used to analyze the effects of process integration, lead time, inventory policy and
supplier management on supply chain performance. SPSS version 24 was used to perform data analysis. Data analysis
results were presented using tables. Multiple linear regression results have shown that four predictors can explain 79.1%
of change in supply chain performance namely: process integration, lead time, inventory policy and supplier management.
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Process integration effect on supply chain performance:

The findings have revealed that Toyota Kenya has a holistic approach to process design which emphasizes the unity of the
processes and considers the interactions between different unit operations from the outset, rather than optimizing them
separately. This is because the company has put in place adequate measures which ensure that the target group can access
the relevant information pertaining procurement preference. The findings show that Toyota Production system or TPS is a
process integrated manufacturing system whose philosophy is to ‘eliminate all waste from manufacturing processes. The
system is based on Just-in Time concept. TPS has become very successful in allowing the company to increase production
efficiency, decrease manufacturing time and simplify its processes. All of which resulted in lower costs and better quality
vehicles. The results revealed that process integration affect supply chain performance at Toyota Kenya. The results have
also shown that process integration positively and significantly affected supply chain performance at Toyota Kenya.

Inventory policy effect on supply chain performance:

The study further determined that inventory policy affects supply chain performance. The findings indicate that inventory
policy can help to achieve supply chain performance within an organization. The company through the use of JIT, Kaizen
and TPS it has managed to control stock levels within its production. When everything has been well done, TPS fetches
order of great improvements in inventory, material handling, scheduling, and customer satisfaction. The payoff to dealers
and shareholders is important and well acknowledged (Chen & Paulraj, 2004).

The results have also revealed that inventory policy affect preference regulation at Toyota Kenya. Inventory policy was as
well found to positively and significantly affect supply chain performance.

Supplier management effect on supply chain performance:

The results have revealed that supplier management has an effect on supply chain performance at Toyota Kenya. Good
relationships with suppliers ensure smooth flow of quality raw material into the production system. Supplier management
was also found to positively and significantly affect supply chain performance at Toyota Kenya.

The study found out that Toyota Kenya has maintained its good relationship with its supplies through providing all the
relevant necessary information to them, ensuring prompt payment to the and making sure all alteration on supply schedule
is made available to them early enough.

Conclusions:

Following the results of the study, it is worthwhile to conclude that there is a positive relationship between multi echelon
distribution systems and supply chain performance. Through process integration, lead time, inventory policy and supplier
management, Toyota Kenya has been able to achieve optimum supply chain performance. It is therefore clearer that the
application of multi echelon distribution systems in the manufacturing sector can be used to achieve more benefits than
the previously forecasted to achieve. It provides means for achieving coordinated process and reduced costs.
Manufacturing organizations use multi echelon distribution systems with 3PLs to achieve benefits such as increased
reduced distribution costs, distribution time and stock holding costs in the purchase and transportation of raw materials
and finished goods through its production processes to ensure achievement of improved efficiency and effectiveness and
quality outputs both at reduced operational costs.

Recommendations:

Given the role multi echelon distribution systems have on supply chain performance, it is imperative that manufacturing
firms start to view multi echelon distribution systems a strategy to ensure efficiency and effectiveness of their operations :
that they will have a strong capability to increase the inventory turnover through properly established and right-sized
safety stock buffers across the entire supply chain, taking into account the complex interdependencies between stages, as
well as variables that cause chronic excess inventory, such as long lead times, demand uncertainty, and supply volatility .

Since most respondents agreed that multi echelon distribution systems have led to increasing the level of supply chain
performance, manufacturing firms should be encouraged to adopt multi echelon distribution systems since it will assist
them achieve their business goals.

The application of multi echelon distribution systems play a critical role in ensuring the holistic process integration, lead
time management, inventory policy and supplier management as observed in the study.
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Process integration:

Companies began to approach their supply chains as integrated whole systems rather than as individual suppliers, a move
that changed the overall approach to the entire supply chain process, from evaluating suppliers to the procurement and
payment process (Ivanov, et al, 2010). Ivanov further argues that distribution costs of a manufacturing firm accounts to
approximately 25% of the total operational costs.

Manufacturing companies should therefore consider the application of multi echelon distribution systems in both their
upstream and downstream distribution systems to ensure they enjoy quality production of goods at optimally reduced
distribution costs. This will ensure margins of revenue realization against total costs is high enough to earn adequate
profits, thus competitive edge.

Inventory policy:

Just in Time, Stockless Production, World Class Manufacturing, Demand Flow Technology and several other terms are
mostly the variations of Toyota’s Six Sigma system. Lean Manufacturing, given by James Womack, is a name that
appears to sticking very firmly (Axsater, 2000).

The key decision in manufacturing, retail and some service industry businesses is how much inventory to keep on hand.
Inventory is usually a business’s largest asset. The instant inventory levels are established, they become an important
input to the budgeting system. Inventory decisions involve a delicate balance between three classes of costs: ordering
costs, holding costs, and shortage costs (Lee & Wu, 2006).

Areas for Further Research:

This study was not exhaustive by any means and therefore it is recommended that another study be replicated in other
sectors of the economy, such as the service industries and most importantly the transport sector. This is because the
studies on application of multi echelon distribution systems is still not exhaustive with gaps on how to introduce multi
echelon distribution system on work in progress much evident. The study therefore provides a research field that is still
evolving and besides the research as well has provided great contribution to the body of knowledge. A similar research in
the other economic sectors will also need to be carried out over time to see if they validate, support or contradict the
findings of this particular study.
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