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DEFINITION OF OPERATIONAL TERMS 

Firm Performance According to Ibhagui and Olokoyo (2018), 

organizational performance is the extent to 

which a company meets its financial objectives, 

such as profitability, return on investment, along 

with long-term shareholder value creation, while 

also successfully achieving its market-oriented 

goals, including as customer satisfaction, market 

share, as well as competitive positioning. 

Warehousing Fulfillment These days, logistics activities are carried out 

efficiently in fine-meshed warehouses, mostly 

for processing companies, where duties are 

smartly combined and procedures are 

rationalized (Berg, 2019). 

Warehousing policy framework a course or principle that provides direction and 

coverage of goods in storage in transit from 

given warehousing facility through processing, 

handling and dispatch customers for fulfillment 

(Bansal, Roy & Pazour, 2020). 

Supply Chain Performance: refers to the process of measuring and evaluating 

a supply chain's effectiveness, efficiency, and 

general success in meeting its goals and giving 

customers and stakeholders value. This is done 

by evaluating the performance of the various 

operations, processes, and entities that are 

involved (Zainuddin, Saifudin, Deraman & 

Osman, 2020). 

Transport Integration: involves a supply chain's activities for 

warehousing and transportation that are 
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seamlessly coordinated and integrated in order 

to maximize efficiency, improve customer 

service, and cut costs. In order to ensure that 

items move without a hitch from the point of 

origin to the site of consumption, it entails 

coordinating the storage, management of 

inventory, and distribution procedures with 

transportation activities (Berg, 2019). 

Volumetrics orders are compactly packed or stored in a 

warehouse to keep transport costs low, 

especially with a wide variety in order profiles 

of a given specified period (Berg, 2019). 

Warehousing the correct storage, protection and conservation 

of goods in a facility for the period of time 

required and involves management, 

transportation, location, handling and 

conditioning of this merchandise from receipt to 

dispatch (Gruchmann, Mies, Neukirchen & 

Gold, 2020). 

Warehousing Operations are the planned activities, processes, and 

systems that make sure goods are received, 

stored, handled, and moved around a warehouse 

in a timely, accurate, and cost-effective way. 

The goal is to make sure that supply chain needs 

are met on time and at a reasonable cost (Ahmad, 

et al., 2023).  

Waveless Picking a method used by warehouses and distribution 

centers to continuously release customer orders 

for fulfillment (Yang, Zhao & Shen, 2020). 
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ABSTRACT 

It is observed that numerous food and beverage processing enterprises are facing a 

downturn in supply chain performance, a situation largely attributable to inefficiencies 

within their warehousing operations. Therefore, the purpose of this study was to 

establish the effect of warehousing on supply chain performance of food and beverages 

processing firms in Nairobi City County, Kenya. The study was guided by specific 

objectives namely: to analyze the effect of transport integration on supply chain 

performance of food and beverages processing firms in Nairobi City County, Kenya; 

to examine the effect of volumetrics on supply chain performance of food and 

beverages processing firms in Nairobi City County, Kenya; to determine the effect of 

waveless picking on supply chain performance of food and beverages processing firms 

in Nairobi City County, Kenya; to evaluate the effect of fulfillment on supply chain 

performance of food and beverages processing firms in Nairobi City County, Kenya; 

and to assess the moderating effect of warehousing policy framework on the 

relationship between warehousing and supply chain performance of food and 

beverages processing firms in Nairobi City County, Kenya. The research concentrated 

on the 134 food and beverage processors that are operating in Nairobi City County 

besides being registered with Kenya Association of Manufacturers. The study adopted 

a mixed research design with both qualitative and quantitative approaches. The target 

population of the study was the 134 food and beverages processing firms in Nairobi 

City County. A sampling frame of this study included a list of the 134 processing 

companies in Nairobi City County that were members of the Kenya Association of 

Manufacturers as of 2021. The study utilized simple random sampling. A sample size 

of 100 was selected with the aid of Yamane 1967 formula. Data was collected using a 

questionnaire. The questionnaire was pilot tested at 10 food and beverages processing 

companies in Kiambu county. These pilot study questionnaires were filled out by 

warehouse managers. Internal consistency was tested using the Cronbach alpha 

coefficient. The questionnaires were all be subject to expert review and opinion from 

at least two external experts for face, content and construct validity. Further, the 

statistical package for social sciences (SPSS) version 29 was used to analyze the data. 

Using content analysis, the qualitative data was analyzed. Quantitative data was 

analyzed using statistical methods involving descriptive and inferential data. A 

multiple linear regression model was applied to analyze the relationship between the 

variables. Correlation analysis was also performed. In this study, the findings were 

presented using tables and graphs. Data presentation made use of percentages, 

frequencies, means and other means of central tendencies. The study revealed that 

most Kenyan food and beverage processors schedule transport on demand, improving 

flexibility and time management. On volumetrics, most firms increase warehouse 

storage, reduce stock-outs, and reduce empty space. Most companies do not cut 

warehouse floor travel time, fulfill huge quantities, or create picking zones for 

waveless picking. Most organizations maintain appropriate aisle space for warehouse 

equipment functioning and periodically repair and maintain it. Most Kenyan 

enterprises improve supply chain performance by reducing incomplete orders, 

increasing useable capacity, minimizing back-up stock, increasing revenues, and 

minimizing waste. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

The efficiency of any distribution network is primarily determined by the nodes 

operating within the same networks, i.e., its warehouses (Hubner, Kuhn & 

Wollenburg, 2016). Which demonstrates that the warehouses remain highlighted as a 

vital component towards fulfilling market demands (Kembro & Norrman, 2020). For 

this purpose, warehouses need to efficiently integrate different flow forms, in 

particular the substantially different order and inventory flows for product 

replenishment including online customers (Larke, Kilgour & O'Connor, 2018). 

Inventory replenishment purchases are often scheduled for implied demand with large 

quantities, whereas online consumer purchases are usually limited orders, mostly 

single-order lines of single products, representing higher variability in direct demand 

(Frazelle, 2016). 

In researching the contextual aspects that influenced the planning and control plus the 

deployment of warehouse management systems (Faber, De Koster & Smidts, 2013; 

2018), recognize two classes of variables that reflect the market (external warehouse 

environment) as well as the internal warehouse systems. The authors argue with a basis 

in complexity and dynamism that complexity of tasks plus market changes are crucial 

to understanding warehouses functionality (Azadeh, De Koster & Roy, 2019). While 

substantial efforts have been made to reduce its use due to its large resources required; 

without warehousing operations, it will be difficult to coordinate the need to link 

manufacturing with end consumers (Mickleson, Thai & Halim, 2019). Managing any 

warehouse is indeed an incredibly tough task and today many businesses resort to 

digital solutions to monitor their available inventory and process of shipping (Kayikci, 

2018). Warehouse activities, historically viewed as a burden due to high capital and 

operational costs and are now gradually seen as a strategic part of supply chains 

(Bartholdi & Hackman, 2016). 
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With the development of market hubs, digitization in warehousing, e-commerce, drop-

shipping, omni channels; the way manufacturing firms are doing business has 

revolutionized. Inside the four walls of the factory, however, things appear to remain 

the same. Yet there is actually a quiet revolution going on there. The initial 

warehousing revolution took place in the years preceding the beginning of the 

millennia. Warehouses were made paperless. The order pickers' job was changing 

drastically. They no longer held paper pick slips, but obtained their assignments 

remotely from the warehouse management system (WMS) via wireless terminals or, 

later, via voice headsets. Many tasks were guided and managed in real-time by the 

WMS. This resulted in greater productivity and less mistakes. 

1.1.1 Global Perspective of Warehousing Operations and Supply Chain Performance 

Warehousing is the key function of the value chain and warehouses are dominant part 

of the SC landscape from the start of the Industrial Revolution through the 19th century 

and till date which directly impacts the SC performance. From cost center to profit 

center, the role of warehousing function is evolving significantly in the supply chain. 

Well managed warehouses and warehousing processes brings cost benefits, agility and 

flexibility in the supply chain and provides competitive advantage and differentiation 

strategy. With rapid advancements in the technology, expectations from the customer, 

regulatory compliances and changing business models & processes, the way 

warehouses are managed is also changing. Despite the fact that warehousing remains 

an important enabler of performance among global corporations, it is often outsourced 

(Hilmola & Tan, 2010). 

In an international or global setting, warehouses or distribution centers play a key role 

in supporting supply chain strategies, however, Europe is still lacking a unified trade 

area, and coupled with the diversity among European countries, a greater demand for 

warehouses is experienced as a result (Hilmola, & Lorentz, 2011). It is important to 

note that warehouse management is one of the most outsourced logistics functions in 

Europe and USA, but not in Mexico where 69 per cent of the surveyed firms do not 

even consider it (Arroyo, Gaytan & de Boer, 2006). The most frequently used 

outsourced logistics functions in Australia were warehouse management, order 



 

3 

fulfillment, fleet management, shipment consolidation, and order processing (Xie, 

Anumba, Lee, Rahman & Wu, 2011). 

Warehousing is of particular importance to The Netherlands and Flanders due to their 

geographical location with deep-sea ports (Rotterdam and Antwerp), major European 

air-cargo hubs, and direct connections via water, road, and rail to a large part of 

industrial Europe (Faber, De Koster & Smidts, 2013). The need to quantify the size of 

the Indian warehousing opportunity has led us to estimate the total requirement of 

storage space in the Indian manufacturing sector that accounts for 80% of the 

warehousing market today (Knight Frank, 2020). Moreover, based on these specific 

industry allocations, we have estimated a total warehousing space requirement of 68 

mn sq m (739 mn sq ft) for 2019 that we project will grow at a compounded annual 

growth rate (CAGR) of 5% in the next five years to 86 mn sq m (922 mn sq ft) in 2024. 

Hence, over the next five-year period, an incremental 17 mn sq m (183 mn sq ft) of 

space will be required by the Indian manufacturing sector. 

In the United States of America, research on the improvement of warehouse and 

distribution center performance deduced that for many companies, improved 

warehouse and distribution center productivity remains a goal, not a reality (Aberdeen 

Group, 2013). Although companies’ top focus in warehouse improvement is cutting 

logistics costs, six out of ten respondents report that they have not been able to lower 

costs in the last two years. A majority of companies have also been unable to reduce 

customer order cycle times (Aberdeen Group, 2013). However, a segment of 

companies have been able to reduce both costs and cycle times. These top performers 

are leveraging more technology, have better data visibility, and work harder at cross-

training their staffs (Aberdeen Group, 2013). Across the board, companies that are 

above average warehouse performers in their industry classified as Best in Class 

companies have been much more likely than their peers to have significantly lowered 

their warehousing costs in the last twenty-four months. 

Perhaps most interesting is the competitive advantage that advanced fulfillment 

capabilities, based on warehouse automation, can provide to companies in China 

(Reiser, 2019).  The logistics services industry in China is not nearly as advanced as it 
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is in the US and Europe. Therefore, it is more difficult for shippers to secure advanced 

fulfillment capabilities. The leading e-commerce providers invest in modern logistics 

capabilities to support their own fulfillment operations. In turn, the resulting high 

service levels and expedited delivery capabilities attract more business to these 

companies (Reiser, 2019). The increase in volumes reduce variable costs of 

fulfillment, providing payback to the warehouse automation investments. 

Subsequently, these companies expand their fulfillment capabilities and offer logistics 

as a service to other companies looking to fulfill expedited e-commerce orders. 

The large e-commerce companies are using their scale to invest to develop more scale, 

to reduce variable costs, to increase business, to further increase scale (Reiser, 2019). 

In Australia, the rapid advance of warehousing has facilitated the challenging demands 

of customers (Mickleson, Thai & Halim, 2019). The challenges of increasing 

reliability, space utilization, and reducing waste have been managed through improved 

warehousing processes and technology; however, the important role of employees 

through responsibility shift in enhancing warehousing performance has not yet been 

fully explored. 

1.1.2 Regional Perspective of Warehousing Operations and Supply Chain Performance 

The warehouse used to be nothing more than a large building with a row of shelves 

inside. The most complicated equipment in most warehouses is the forklift, and 

workers do not need to know a lot of technology to control the warehouse work. The 

Smart Warehouse enables a variety of automation and interconnects technologies. 

These technologies work together to increase the productivity and efficiency of the 

warehouse, minimizing the number of labor and increasing errors. Although the smart 

warehouse is still in the development and development stage, it is believed that the 

smart warehouse will allow the company to automatically receive orders, confirm that 

the items in these orders are in stock, and then use the robots that can be taken care of 

to fulfill the order. The entire process will be monitored by a sensor network. Moving 

objects smoothly will allow human workers to focus on making the process as efficient 

as possible. 
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In South Africa, many companies deal in warehousing, as well as delivery. These 

companies are committed to providing value-based warehouse solutions that are 

tailored to their specific supply chain processes (Magoro, 2019). Most of all, these 

businesses can transform the warehouse from a cost center, into a source of value that 

benefits the organization. The utilization of height of warehousing has become 

necessary. Many companies are utilizing functional stacking heights of 12m or more 

these days (Magoro, 2019). This also involves using forklifts that can operate safely 

and efficiently at these heights. Additionally, in South Africa several property owners 

have strategically moved into the business of owning high-tech logistics warehouses 

and renting them out to companies (Magoro, 2019). 

Most third-party logistics providers in Ghana specialize in warehousing and 

distribution as their core business (Owusu Kwateng, Manso & Osei-Mensah, 2014). 

Being motivated by the rapid increase in warehousing and distribution services in 

Ghana, the logistics providers restructure warehousing activities as well as distribution 

network to gain a competitive advantage for itself and the outsourcing company 

(Owusu Kwateng, Manso & Osei-Mensah, 2014). In Nigeria, the size of industry, 

small, medium, and large scale, has a significant effect on both the numerical strength 

of staff and level of involvement in stock control of both raw material and the finished 

product (Ogbo & Ukpere, 2014). The type of inventory system in practice in any 

organization depends on many factors among which are economic stability of the 

place, infrastructural facilities available, transportation network and many more which 

are called constraints. 

For many companies the root cause of underproduction stoppages and high production 

cost could be easily traced to unscientific method of arriving at a general inventory 

policies and crucial inventory decisions (Ogbo & Ukpere, 2014). The situation is more 

acute in a developing country like Nigeria, where the practical application of operation 

research techniques in industry and business enterprise is in its infancy (Ogbo & 

Ukpere, 2014). Moreover, the bulk of raw material inventory and the finish goods 

inventory used by companies in developing countries have to be imported from the 

industrial nations of Europe, America and Asia, which gave rise to higher cost of 



 

6 

procurement and higher uncertainty in the availability of such basic raw materials 

(Ogbo & Ukpere, 2014). 

1.1.3 Local Perspective of Warehousing Operations and Supply Chain Performance 

In Kenya, warehouse management operations have been impacted by many business 

organizations spend a lot of resources installing warehouse management systems with 

the aim of minimizing their total operating costs, and enhance service delivery to 

customers (Mutai & Moronge, 2017). According to Tilisi Development Ltd's 

warehousing market research, 29 percent of the companies interviewed reported lost 

revenue and a further 43 percent reported delays in fulfilling orders due to the lack of 

warehouse facilities. In the last five years, owing to warehousing shortages, 31 per 

cent of companies have suffered setbacks.  

In Kenya, to satisfy the demand, a business needs 32291 sq ft of storage to function 

optimally, but most of the warehouses available are small and measure from 1000 sq 

ft to 3300 sq. Foot (Khusoko, 2018). The government of Kenya has an aggressive plan 

to raise the GDP of the manufacturing industry from 2018’s 9.2 % to 20 percent by 

2022. While the government's ambitious strategy to boost the output sector, warehouse 

construction statistics remain grim (Khusoko, 2018). In 2017, 2303 contracts for 

planning have been approved, according to the Kenya Property Development 

Association, and only 199 were for warehouses. 

Only 17 warehousing permits were approved, opposed to 183 (domestic class) and 26 

(public class) in May 2018 (Khusoko, 2018). Facility layout is also essential in 

enhancing greater efficiencies, so efficiency can be greatly enhanced in an attempt to 

reduce travel time between picking locations (Kyusya, 2015). However, to achieve this 

increase in efficiency, companies must develop processes through the use of new 

technology so as to regularly monitor picking travel times and storage locations 

(Kyusya, 2015). 

Manufacturing is key sector in Kenya’s economic development, in both its 

contribution to national output and exports, and for job creation (BPO, 2018). 

Manufacturing contributes to 9.2% of Kenya’s GDP (KAM, 2019). It is forecasted that 
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by 2030, it will contribute up to 20% of Kenya’s GDP (KAM, 2019). Currently, 

manufacturing processes are transitioning from traditional forms to modern practices 

that largely entail automation. It is a crucial technology that admittedly improves the 

quality and quantity of manufactured products. Kenya signed up to AGOA soon after 

it was enacted, giving the EPZ a fresh impetus. The rise in exports of garments and 

apparel from Kenya from US$30 million to US$249 million between 2000 and 2005 

has been attributed to export opportunities in the US fabric market (KAM, 2010). 

The Kenyan Government’s efforts to improve the sector’s performance culminated in 

the drafting of the National Industrial Policy (NIP) that was finalized in 2007 (Chege, 

Ngui & Kimuyu, 2014). Policy paper takes stock of non-implementation of industrial 

strategies (GoK, 1997). The lack of harmonized and coherent industrial policy 

hindered the implementation of the policies in the sessional paper (Chege, Ngui & 

Kimuyu, 2014). The NIP proposed creation of institutions to coordinate and facilitate 

industrial development with clear targets and benchmarks (Chege, Ngui & Kimuyu, 

2014). 

Even if manufacturing in Kenya experienced relatively rapid growth in the early post-

independence years, it was generally sluggish without dramatic performance changes 

(Ngui, Chege & Kimuyu, 2016). However, some notable innovations have influenced 

its output. The first one is the introduction of the IS strategy, which was initiated under 

colonial rule and implemented by the autonomous state (Ngui, Chege & Kimuyu, 

2016). The aim of this policy was to ensure the availability in the domestic market of 

basic products. Such goods, nevertheless, were overvalued and the policy skewed 

industry developments by fostering excess capacity as well as generalized 

ineffectiveness and inefficiency that undermined Kenyan products' ability to penetrate 

external markets (KAM, 2017).  

A change happened when the government finally realized the need to shift emphasis 

to exports promotion throughout the mid-1980s. Instant attempts to promote exports, 

nevertheless, were dominated by economic and financial uncertainties and externally 

oriented SAPs that were half-heartedly and opportunistically introduced. Industrial 

development, clustered around the third biggest city areas, Nairobi, Mombasa as well 
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as Kisumu, is dominated by food-processing industries such as the milling of grain, 

the manufacturing of beer and the crushing of sugar cane, as well as the manufacture 

of consumer products, such as kit vehicles. Kenya even had an oil refinery that refined 

imported natural gas, crude oil into petroleum products, mainly until 2015, when it 

became uneconomical to operate for the domestic market. 

The co-existence of the modern sector alongside a rapidly expanding informal sector 

is a unique characteristic of Kenya's manufacturing industry (Charles, Joel & Samwel, 

2012). Whereas the former encompasses primarily small, medium to large businesses, 

the latter encompasses all small-scale operations that are typically semi-organized, 

uncontrolled and use limited and simple technology while employing few people 

(Mulewa, 2020). A significant proportion of industrial production is targeted at 

meeting basic needs, which include the provision of goods and services for customers 

with low incomes. These products include repairs to clothes, furniture, foodstuffs, and 

motor vehicles. Though there is insufficient data on this sub-sector, it is one of the 

fastest - growing segments and a major source of jobs in Kenya (KAM, 2019). Small 

and medium-sized enterprises (SMEs) that are part of the formal economy are 

distinguished by a certain level of expertise (KNBS, 2017). These businesses produce 

a wide variety of items, namely wood & furniture, metal products, glass and pottery, 

apparel and leather goods (KAM, 2017). While some are exported to neighboring 

countries, the goods are mainly designed to meet the domestic needs of low-income 

households. 

1.1.4 Warehousing Operations 

Warehousing operations represent a fundamental component of modern supply chain 

management, acting as essential hubs for storage, inventory management, and order 

fulfillment (Ramingwong, Sopadang, Tippayawong & Jintana, 2024). The progression 

of warehousing methodologies has been profoundly shaped by advancements designed 

to enhance operational efficiency and adapt to the ever-changing demands of the 

market (Batarlienė & Jarašūnienė, 2024). The global integration of warehousing with 

transportation systems is acknowledged as essential for ensuring a seamless flow of 

products and achieving cost efficiencies (Perkumienė & Vienažindienė, 2024). The 
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integration of Transportation Management Systems (TMS) with Warehouse 

Management Systems (WMS) facilitates the synchronization of logistics activities, 

which in turn improves delivery performance and operational visibility (Mwizerwa & 

Akumuntu, 2024).  This integration guarantees that warehouse operations, including 

packing, cross-docking, and shipping, are synchronized with transportation schedules, 

thereby minimizing delays and inefficiencies (Zakaria et al., 2024). 

In Kenya, the infrastructure for warehousing is undergoing significant development to 

address the increasing demands of logistics and distribution networks (Maina & 

Wachiuri, 2024).  In light of various challenges, including land scarcity, a shortage of 

skilled labor, and technological limitations, initiatives are currently being pursued to 

enhance the integration of warehousing and transportation (Miriti & Kamaara, 2025). 

This endeavor aims to promote better coordination within the supply chain (Mwizerwa 

& Akumuntu, 2024).  The aforementioned developments play a pivotal role in 

empowering local industries, particularly those in the fast-moving sectors such as food 

and beverages, to improve their supply chain efficiency. 

The notion of volumetrics within the realm of warehousing has garnered significant 

attention as a sophisticated approach to enhancing storage efficiency (Lopes, Trovati 

& Pereira, 2024).  Volumetric storage determines warehouse charges by assessing the 

actual volume occupied by goods, rather than relying solely on weight or pallet 

quantity (Ugbebor, Adeteye & Ugbebor, 2024). This approach facilitates a more 

accurate allocation of both storage space and associated costs (Vlachos & 

Polichronidou, 2024).  This methodology holds particular significance within the food 

and beverage sector, wherein the variability of product dimensions and packaging 

demands adept space management to effectively regulate operational expenditures 

(Lee et al., 2018). 

Moreover, waveless picking has surfaced as a revolutionary approach to order 

fulfillment.  In contrast to conventional wave-based picking, which organizes orders 

into batches for processing at predetermined intervals, waveless picking facilitates the 

continuous release and processing of orders in real-time (Pawar, Rao & Adil, 2024). 

This approach fosters a more streamlined workflow and significantly improves picking 
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accuracy (Ghorashi, Roy & de Koster, 2024).  This approach proves to be especially 

beneficial in scenarios that demand swift and adaptable order processing, exemplified 

by the food and beverage warehousing sector in Kenya, where the significance of 

timely delivery and precision in order fulfillment cannot be overstated. 

Fulfillment in warehousing within the food and beverage sector necessitates rigorous 

compliance with regulatory standards related to hygiene, temperature control, and 

product traceability (Zakaria et al., 2024).  The intricate nature of handling perishable 

items demands the implementation of comprehensive cold chain logistics and 

inventory management systems that adhere to first-in, first-out (FIFO) and first-expiry, 

first-out (FEFO) methodologies. These practices are essential for reducing spoilage 

and maintaining product quality (Mwizerwa & Akumuntu, 2024).  In Kenya, the 

warehousing services designed for the food and beverage sector have progressively 

integrated temperature-controlled storage solutions and cohesive transportation 

alternatives to adeptly oversee perishable inventories (Chito & Wachiuri, 2025). 

The warehousing landscape in Africa, particularly in Kenya, illustrates a significant 

shift towards the adoption of technology-driven, integrated logistics networks.  In light 

of existing infrastructural and operational constraints, the allocation of resources 

towards warehouse modernization, the implementation of digital management 

systems, and the integration of transport mechanisms has significantly bolstered 

supply chain resilience and efficiency (Koech & Wasike, 2024). This is particularly 

evident in sectors such as food and beverage manufacturing.  The recent advancements 

highlight the essential function of warehousing operations in facilitating economic 

development and enhancing competitive supply chains within emerging contexts. 

1.1.5 Food and Beverages Processing Firms in Kenya 

The Food and Beverages (F&B) processing sector in Kenya is a vital element of the 

nation's industrial and economic framework, significantly contributing to 

manufacturing GDP and employment. The Kenya Association of Manufacturers 

(KAM) 2021 sector report indicates that the food and beverage sub-sector consists of 

134 enterprises in Nairobi City County, accounting for about 24% of total KAM 

membership, so establishing it as the largest manufacturing sub-sector in Kenya. It 
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includes many sectors such as dairy and meat processing, grain milling, edible oils, 

beverages, fruit and vegetable processing, fish processing, and alcoholic beverage 

production (KAM, 2024). The industry is essential to Kenya's nutrition strategy, 

enhancing food security, processing local raw materials, and creating value addition. 

KAM emphasizes that the food and beverage industry comprises both large-scale 

producers and a multitude of small to medium enterprises, with a growing focus on 

product fortification, safety standards, and adherence to national nutrition and health 

policies as outlined in the Kenya Nutrition Action Plan (KAM, 2024). 

Data from the Kenya National Bureau of Statistics (KNBS) underscores the sector's 

importance, indicating that food and beverage production constituted almost 13% of 

the total manufacturing GDP in recent economic assessments. The KNBS 2023/2024 

Economic Survey reveals that sectors including baked products and confectioneries 

have had growth rates of 5-6%, driven by increasing urbanization, income levels, and 

changing consumer tastes (KNBS, 2024). Nonetheless, the sector encounters obstacles 

such as limitations in raw material supply, dependence on imports for certain 

commodities like sugar and edible oils, and infrastructural deficiencies that hinder 

manufacturing efficiency. Notwithstanding these constraints, infrastructure 

enhancements, including improved road networks, port facilities, and the standard 

gauge railway, are augmenting connectivity and supply chain efficiency vital to the 

food and beverage industries (KNBS, 2024).  The government's policy emphasis on 

import substitution, food security, and the enhancement of local value chains 

reinforces the strategic significance of this sub-sector in national growth. 

KAM publications highlight the sector's escalating implementation of sustainable 

manufacturing techniques and innovations to satisfy rising demand while adhering to 

environmental and quality norms. The Food and Beverage sector is vigorously 

advocating for healthier product offerings, ethical marketing practices, and adherence 

to rigorous food safety laws, in accordance with international standards and in 

response to consumer health issues (KAM, 2025). Special measures regarding 

nutrition labeling, product reformulation, and fortification demonstrate the sector's 

response to national health priorities and developments in consumer awareness.  This 

forward-looking perspective, bolstered by strong public-private collaboration 
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frameworks, establishes Kenya’s food and beverage processing companies as crucial 

contributors to industrial growth, job creation, and the realization of the nation’s 

Vision 2030 as a regional manufacturing center. 

1.2 Statement of the Problem 

Warehouse operations are the foundation of supply chain efficiency (Abdul-Rahman, 

et al., 2023).  Effectively integrated transportation systems, sophisticated volumetric 

analysis, streamlined waveless picking, and enhanced fulfillment processes are 

essential for ensuring visibility, agility, and reliability throughout the supply chain 

(Mammadov, 2024).  In the food and beverages sector, characterized by the critical 

nature of product shelf life, variability in consumer demand, and the imperative of cost 

efficiency, warehouses play a pivotal role (KAM, 2020). They are tasked with 

facilitating seamless inventory flow, ensuring precise order fulfillment, and executing 

timely deliveries, all of which are essential for maintaining competitiveness and 

achieving customer satisfaction (British Chamber of Commerce, Kenya, 2019.  

Nonetheless, it is observed that numerous food and beverage processing enterprises 

are facing a downturn in supply chain performance (Njehia, 2023), a situation largely 

attributable to inefficiencies within their warehousing operations (Berg, 2019). Instead 

of facilitating integration and flow, warehouses within this sector frequently function 

as bottlenecks, compromising visibility, responsiveness, and the reliability of 

fulfillment. The issue at hand encompasses both structural and operational dimensions, 

as organizations grapple with the challenge of effectively leveraging warehousing 

innovations that are fundamentally transforming contemporary supply chains (KAM, 

2020). 

The observed decline in performance manifests in various dimensions. On a global 

scale, organizations lacking comprehensive visibility into their inventories encounter 

the compounded risks of stock-outs and surplus holdings, which in turn result in cash 

flow limitations and escalating storage expenses (Chen & Voigt, 2020).  In Kenya, the 

situation is further complicated by inadequate warehouse capacity, suboptimal 

location selections, and a deficiency in suitable handling infrastructure (British 

Chamber of Commerce, Kenya, 2019). The COVID-19 pandemic highlighted these 



 

13 

vulnerabilities, as more than 93% of food and beverage processors indicated 

substantial declines in turnover, partly due to warehousing operations not adequately 

mitigating fluctuations in demand (KPMG & KAM, 2020).  Evidence indicates that 

inefficiencies within warehouses are evident through a lack of coordinated transport 

integration, suboptimal volumetric management, insufficient implementation of 

waveless picking techniques, and delays in fulfillment; each factor detracting from the 

supply chain's capacity to withstand disruptions and provide value. 

Although the current body of research underscores the strategic significance of 

warehousing in enhancing organizational performance (Mutai & Moronge, 2017; 

Wanjiru & Ngugi, 2019), the predominant emphasis has been directed towards state 

corporations, healthcare sectors, or broader warehousing environments.  The food and 

beverages sector in Kenya has received insufficient scrutiny, as the interplay of 

perishability, market volatility, and infrastructural deficiencies renders warehousing 

operations particularly vital.  It is particularly noteworthy that there exists a significant 

gap in our understanding of the interactions among transport integration, volumetrics, 

waveless picking, and fulfillment processes, and how these elements collectively 

impact the overall performance of the supply chain.  Moreover, although policy 

frameworks are frequently referenced as facilitators, a definitive topology directing 

warehousing operations within this sector remains absent, resulting in firms 

functioning in a fragmented and occasionally ad-hoc manner.  This study sought to 

analyze the effect of warehousing operations on the supply chain performance of food 

and beverage processing firms in Kenya. 

1.3 Research Objectives 

The study was guided by both a general and specific objective. 

1.3.1 General Objective 

To assess the effect of warehousing operations in supply chain performance of food 

and beverages processing firms in Nairobi City County, Kenya. 
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1.3.2 Specific Objectives 

1. To analyze the effect of transport integration on supply chain performance of 

food and beverages processing firms in Nairobi City County, Kenya. 

2. To examine the effect of volumetrics on supply chain performance of food and 

beverages processing firms in Nairobi City County, Kenya. 

3. To determine the effect of waveless picking on supply chain performance of 

food and beverages processing firms in Nairobi City County, Kenya. 

4. To evaluate the effect of warehousing fulfillment on supply chain performance 

of food and beverages processing firms in Nairobi City County, Kenya. 

5. To establish the effect of warehousing operations on supply chain performance 

of food and beverages processing firms in Nairobi City County, Kenya. 

6. To examine the moderating effect of warehousing policy framework on the 

relationship between warehousing operations and supply chain performance of 

food and beverages processing firms in Nairobi City County, Kenya. 

1.4 Research Hypotheses 

The study was also guided by the following hypotheses; 

H01 Transport integration has no significant effect on supply chain performance of 

food and beverages processing firms in Nairobi City County, Kenya. 

H02 Volumetrics has no significant effect on supply chain performance of food and 

beverages processing firms in Nairobi City County, Kenya. 

H03 Waveless picking has no significant effect on supply chain performance of 

food and beverages processing firms in Nairobi City County, Kenya. 

H04 Warehousing fulfillment has no significant effect on supply chain performance 

of food and beverages processing firms in Nairobi City County, Kenya. 

H05 Warehousing operations have no significant effect on supply chain 

performance of food and beverages processing firms in Nairobi City County, 

Kenya. 
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H06 Warehousing policy framework does not moderate the relationship between 

warehousing and supply chain performance of food and beverages processing 

firms in Nairobi City County, Kenya. 

1.5 Significance of the Study 

The findings of this study would be of benefit to policy makers, the food and beverage 

processing sector, academicians and research institutions plus the warehousing 

industry. 

1.5.1 Policy Makers 

The research would provide policymakers with greater insight into the correlation 

between warehousing and food and beverages processing sector efficiency. This will 

aid in the formulation of policies and regulations that can help improve the 

productivity and effectiveness of the industry, while improving the production of food 

and beverages will increase national GDP and, by extension, boost creation of jobs. 

Improved management of warehouse operations can boast trade flows and cost 

reductions in export rewards, improved prices of products and services, and a reliable 

supply chain. 

1.5.2 Managers in Food and Beverage Processing Sub-Sector & Warehousing 

Processing companies of food and beverages may benefit from the study as they can 

better understand the underlying warehousing practices through the silent revolution 

affecting their company's efficiency and will be better positioned to deal with 

challenges that obstruct successful warehousing. Efficient and efficient warehousing 

would provide the basis for company growth in processing, increased efficiency, 

decreased production costs, better delivery, quality goods, and customer satisfaction. 

Based on these findings, this study will further suggest some future directions to make 

the food and beverage production sub-sector competitive with the best strategies for 

world-class processing. 

Warehousing sector in Kenya includes logistics service providers, warehouse 

management service providers, and distribution sector and any other service provide 
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who contributes in making sure that goods and services are available to the customer 

from suppliers when required and at the right time. This study could act as an eye 

opener to these logistics providers by empirically showing them the importance of 

warehousing operations management systems and the benefits of a well-managed 

warehousing operations has it may provide ease of arranging competitively priced 

shipments, quality of warehousing services, ability to track and trace consignments, 

and frequency with which shipments reach the consignee within the scheduled time. 

1.5.3 Academicians and Research Institutions 

The research may also support the academic community as it can add to the growing 

body of warehousing practices literature. It may provide a context for the dimensions 

of warehousing activities that may be used as a test basis for further study. Due to the 

limited study on warehousing practices in the food and beverages processing sector in 

researcher's knowledge that has been carried out in developing world, the researchers 

in the field may be interested in reviewing the findings of this research and more so 

those based in Kenya. The research also may present avenues for continuing 

theoretical and empirical research investigations in the field of warehousing for food 

and beverages processing firms. 

1.6 Scope of the Study 

The research concentrated on the 134 manufacturers of food and beverages that are 

operating in Nairobi City County besides being registered with Kenya Association of 

Manufacturers. The study was carried out in Nairobi City County because as Kenya's 

capital, it is now a vibrant metropolis which really continues to expand, grow 

and develop economically in an increasing way (UN, 2024). In addition, KAM 

membership in Kenya consists of 40 percent of the value-added processing sectors and 

includes micro, small, medium and large enterprises. Of all these, over 80 percent are 

concentrated in Nairobi; the remainder are located in other major cities and regions 

(Were, 2016). Food and beverages constitute the biggest share of Kenyan exports 

accounting for 47.7% value of exports in 2018 (KAM, 2019). The dominance of food 

and beverages processing firms’ exports was on account of increased primary and 
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processed food and beverages for household consumption (KAM, 2019). Moreover, 

KAM has been restructuring the Food & Beverage Sector (KAM, 2020). 

The study focused on the whole food and beverages processing subsector. Among 

several sectors affected by the deadly virus, the food and beverage sector is exceptional 

in that it accounts for some of humanity's most important needs. It is one of the world's 

most rapidly rising sectors (Telukdarie, Munsamy & Mohlala, 2020).  The world has 

been struck by an unparalleled health threat in the nature of COVID-19, which has 

affected both the world economy, global supply chains, as well as nations 

indiscriminately. The COVID-19 virus outbreak, like the economic damage caused by 

sanctions on a wide variety of economic activities, is spreading across the world 

(Paganini et al., 2020). Since March 2020, many countries around the world have 

implemented strict mitigation measures to reduce contagion and contain the spread of 

the virus. Because of the COVID-19 outbreak, governments were forced to make 

decisions that harmed local food distribution systems as well as supply chains 

(Telukdarie, Munsamy & Mohlala, 2020). A solution to this unprecedented problem 

does not seem to be on the horizon in the near future, but rather something that the 

entire planet will have to deal with. Earlier data shows some information about 

reactions, precautions, and long-term procedures and processes. 

The Kenyan and global food and beverage processing industries were swift to respond 

to the COVID-19 problem. Those measures introduced in responding to COVID-19 

exposed and exacerbated established socio-economic inequalities among food system 

actors, according to a popular observation made across regions (Paganini et al., 2020). 

Strict regulations severely reduced the production ability of food producers in the 

informal economy, increasing their food insecurity. The study was confined to the 

practices of transport integration, volumetrics, waveless picking and warehousing 

fulfillment as independent variables, warehousing policy framework as the moderating 

variable and supply chain performance of food and beverages processing firms as the 

dependent variable. The study was done between 2021-2023. 
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1.7 Limitations of the Study 

The research was limited in various ways, including its inability to schedule time with 

warehouse managers, its inability to urge involvement due to the research's potential 

strategic consequences, and its inability to involve acquaintances. The participants 

were hesitant to complete the surveys because of worry that the information might be 

revealed to their competitors. The data were gathered with permission from the 

University and a research license from the National Commission for Science, 

Technology, and Innovation in order to address these challenges. As a result of the 

food and beverage manufacturing industries' concerns over the paper surveys during 

the pandemic, the companies decided to automate the questionnaire by utilizing online 

Google Forms. Because of the limits imposed by non-closure, obtaining information 

using a document analysis tool was a difficult process. The researchers conferred with 

the senior management about the methodologies, and they requested the directors of 

the various divisions to offer a predicted median range of statistical data. Due to the 

inclusion of data that was self-reported by management, it was impossible to establish 

a connection between cause and effect or to monitor changes over time. The research 

did not take into account any external factors that may have an impact on a company's 

potential to be successful in the market, such as the political climate, the occurrence 

of natural catastrophes, or changes in market conditions.  



 

19 

CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter entails the detailed explanation of the theories that are related to the topic 

of study, discussion of the variables and their sub elements. It also contains a review 

of existing work to evaluate its merits and faults then indicate the research gap in 

consideration to the previous studies carried out. Finally, summary is underpinned as 

a reflection of the whole chapter. 

2.2 Theoretical Framework 

A theoretical framework refers to the guidance, assumptions and underpinnings of the 

research and offers a framework of ideas on which the research is based (Saunders, 

Lewis & Thornhill, 2019). Njue (2011) clarified that a set of assumptions about the 

existence of phenomena is the theoretical structure. In an attempt to understand the 

importance of strategic management strategies and their association in outsourcing 

partnerships, numerous strategic management hypotheses have been advanced. A 

theory was described by Cooper and Schindler (2014) as a collection of interrelated 

principles, definitions and prepositions that were put forward to explain or predict a 

scenario. The main essence of a theory is to provide an explanation to both an observed 

phenomenon and a tentative reality. 

2.2.1 Network Theory 

The network theory is primarily considered to explain the relationships in which firms, 

suppliers, clients or consumers are involved (Ulaga & Eggert, 2006). The theory was 

first implemented in the 1970s and 1980s and evolved from a focus on relationships 

between only two organizations or strategic alliances to an approach that includes 

several relationships around the supply chain between various counterparts (Musau, 

2018). In addition, several underlying assumptions have been found, such as that a 

central position of companies within a network could lead to a competitive advantage 

or that companies share expertise and information with their partners (Zuo & 
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Kajikawa, 2017). In addition, it can be assumed that the principle is applicable to the 

most significant decision points in terms of the contribution to buying. The theory 

assists with demand planning by simplifying the distribution of resources 

accomplished through the settlement of long-term strategic alliances. Hearnshaw and 

Wilson (2013) argue that the supply chain scan is a model of a network of "nodes" 

representing autonomous business units as companies capable of exercising sovereign 

decisions and "connection" assets that bind these companies together for the purpose 

of producing goods or services. 

In addition, businesses embedded in a network have the capacity to select from a wider 

range of suppliers and can also guarantee the availability of essential goods through 

this (Chaplin & O'Rourke, 2014). In fact, business partnerships are considered to be 

trustworthy and thus lead to adding value on both sides and further simplifying the 

decision on the option of supply strategy (Breuer, Siestrup, Haasis & Wildebrand, 

2013). The theory of the network leads to the fourth decision point, namely 

negotiation, as network companies seek to enter into long-term contracts in which 

strong relationships are formed between counterparts (Hearnshaw & Wilson, 2013). 

To take advantage of economies of scale, the prospect of combining supply chain 

operations has begun to be explored by a rising number of businessesThe creation of 

such an opportunity would entail the renovation of a warehouse network (Borgatti & 

Halgin, 2011). Usually, the consolidation of regional warehouses into a lesser number 

of master stocking points and the subsequent phase-out of obsolete or underused 

warehouses without deteriorating customer services are a warehouse redesign 

problem. 

The literature has few examples of applying the latest advances in network theory 

directly to supply chains, considering the importance of networks for modeling 

complex adaptive systems. In the main, prior efforts have adopted or maintained the 

oversimplified dyadic/linear view of a relational exchange view of a network 

(Halldorsson, Kotzab, Mikkola & Skjøtt-Larsen, 2007). Instead, as a network, a supply 

chain can be modelled by a collection of nodes representing autonomous business units 

as companies capable of exercising sovereign choices and a set of links that bind these 

companies together for the purpose of producing goods or services (Pathak, Day, Nair, 
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Sawaya & Kristal, 2007). Linkages between companies, if present, represent exchange 

relationships and the underlying contract. Numerous link types can be taken into 

account when modeling exchange relationships, but the critical connection types are 

the existence of contracts and different flow types, including content flows, 

information flows, and financial flows (Mizgier, Jüttner & Wagner, 2013). Material 

flows relate to the movement of physical goods, knowledge flows refer to the transfer 

of organized data, and financial flows refer to the transfer of monetary capital, all of 

which contribute to the exchange of goods or services. 

For each link form studied, a specific network theoretically emerges when modeling a 

supply chain. Accordingly, various network topologies should be generated by 

graphical representations of a network based on the same collection of companies, but 

analyzing different link forms. Indeed, research has been performed simultaneously to 

examine separate forms of interactions (material movement and contracts) in different 

supply chains for automobiles (Cameron & Quinn, 2011). The theory suggests 

organization networking with other firms will give them an advantage of each 

company complementing each other especially in area where one company lacks 

capacity which is available in the other. Network Theory explains that firms with in a 

network interact with other companies by exchanging resources and adapting new 

processes that result to added value for these companies (Skjoett‐Larsen, 2000). 

However, firms need to build mutual trust and openness with each other for successful. 

For firms to from a strong network they must have shared interests, different resource 

and effective two-way communication. 

The network perspective theory underscores importance of developing valued 

networks for movement of resources across firms which is a factor for material flow 

design through transport integration. The centrality of this theory is legally binding 

relations that a firm enters into subject to firms' production capacities to deal with their 

material flows. Further involvement with dealing with these connections results in the 

advancement and refinement of focused schedules for overseeing between firm 

exchanges and data exchange crosswise over firm limits. The network perspective 

theory adds significantly to the comprehension of the elements of outsider relations 

between people inside the parties. Transport integration is very important in achieving 
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firm’s performance objectives. This theory creates the connection between different 

production component and how they are established on a system of effective transport 

integration to enhance smooth and continued production. 

2.2.2 Theory of Constraints 

Dr Goldratt's brainchild, Theory of Constraints (TOC), uses the methods of the thought 

process and the five focusing strategies for handling supply chain constraints. 

According to (Cohen, 2010), a device restriction may be either internal or external. It 

is through the regulation of constraints that allows a device to reach infinite target 

units. With the implementation of the principle of constraints in warehousing, 

sustainable order management is feasible. By specifically defining the underlying 

construct throughput orientation along with its three dimensions: attitude, measures 

and methodology, Boyd and Gupta (2004) set up TOC as a theory. It presents the 

development of a profitable model for promising order management in a make-to-

order manufacturing environment. The key aim is to optimize profitability while 

ensuring that the business has enough resources to meet demand. 

The organizational model of Goldratt's Theory of Constraints (TOC) brings a different 

approach to the production planning process (Cox III & Schleier, 2010). It is a 

systematic approach to improving the efficiency of a system by controlling the flow of 

material and the utilization of capacity at the bottleneck operation. The main goal is to 

increase the profitability determined by the bottleneck contribution (its throughput). A 

limiting factor (constraint) in TOC is something that prevents a system from achieving 

higher output versus its objective, and that any system must have at least one constraint 

or limiting factor (and not more than a few at most). The key components of the TOC 

model and how everything interacts with management accounting systems have been 

outlined by Dettmer (1997) and Noreen et al. (1995). 

TOC uses constraint management in manufacturing to ensure continuous enhancement 

by coordinated output. The main steps used in alignment and synchronization are to: 

define the constraint resources; build key buffer locations to protect output; schedule 

the resource constraint; release materials at gateway operations to optimize production 

at the resource constraint; and use forward scheduling of work centers that meet the 
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resource constraints to ensure high levels of performance at the due date (Fawcett & 

Pearson, 1991). This method is known as Drum-Buffer-Rope synchronization, which 

connects all manufacturing resources to the restriction resource (Goldratt & Fox, 

1986). 

By specifically considering bottleneck capital, TOC is a principle for optimizing the 

short-term product mix. It thus offers insights into the production processes that 

conventional cost systems usually overlook. The TOC's central principle is that each 

system has at least one weakness and that the system should be controlled with regard 

to the constraint (s). Noreen et al. (1995), and Dettmer (1997) include outstanding 

evaluations of the TOC strategy. The principle of constraints for sustainable inventory 

management has been applied by many leading firms in India. In its downstream 

supply chain, Godrej Consumer Goods Limited has implemented a buffer management 

system to monitor mismatches.  

The theory of constraints underscores the importance of developing warehouse 

capacity to accommodate large volumes both for storage and shipping. This will help 

minimize the lead time for warehousing operations in processing customer orders. In 

volumetrics warehousing, and especially when an allocation model is built to be used 

as a decision-making method, a certain number of orders are selected and fulfilled. 

While the model incorporated an important idea, there were some limitations such as: 

the complete constraint of order fulfillment that does not allow the company to 

minimize its residual ability through partial acceptance of the orders; the 

manufacturing cost of the common component was not expressed and the overhead 

costs were not clearly seen. 

2.2.3 Systems Theory 

The theory of systems is an interdisciplinary study of processes (Mele, Pels & Polese, 

2010). A system can be identified as an object that is a coherent whole (Ng, Maull & 

Yip, 2009) in such a way that a boundary around it is interpreted in order to distinguish 

internal and external components and to classify the input and output of the entity. A 

theory of systems is a theoretical viewpoint that analyzes a phenomenon seen as a 

whole and not just the sum of elementary components. In order to understand the 



 

24 

organization, functioning and effects of an individual, the emphasis is on the 

interactions and the relationships between parts. A distinctive feature of system 

theories is that they have evolved concurrently through multiple disciplines and that 

researchers working from a system theory perspective draw on the expertise and 

concepts developed in many other fields (Mele & Polese, 2010). 

The theory of the system argues that each system should be seen as consisting of many 

components that make the entire system functional, and each system should be seen in 

relation to the other systems that may cause a shift or reaction within the main system 

(Wilkinson, 2012). We have many kinds of systems viewpoints today, but this analysis 

will concentrate primarily on the management system. Stichweh (2011), claimed that 

each system is constrained by space as well as time, shaped by its ecosystem, defined 

and expressed by its functioning by its structure and purpose. As it demonstrates 

synergy or emergent behavior, a system can be more than the sum of its parts. 

Changing one part of a transport management system can affect other components or 

the entire system (Edwards, 2011). These changes in patterns of behavior may be 

possible to predict. 

The advancement and the level of adaptation rely on how well the system is involved 

with its environment in systems that learn and adapt (Çeven & Gue, 2017). Some 

systems endorse other systems, while retaining the other system in order to avoid 

failure to streamline processes and transport products (Valentinov, 2014). The aims of 

the theory of systems in transport management are to model the dynamics, constraints, 

conditions of a system and to clarify concepts such as intention, calculation, methods 

and tools that can be applied to other systems at all levels of organization and in a wide 

range of areas to achieve optimized equivalence (Luhmann, 2013). Systems theory is 

based on the generalization that everything is interrelated and interdependent. 

Systems theory in waveless picking shows the way the warehouse is organized. A 

warehousing system consists of interacting warehouse layout and design to allow for 

order picking. This can be achieved through, multi-order pick, single order pick and 

order planning. Waveless picking in warehousing is viewed that the alignment of these 

elements improves organizations and their operations. All these elements are required 
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in conjunction with each other to sustain and improve the strategic quality management 

practice in order for an organization to be productive and competitive. Whenever 

elements in systems are aligned, likewise they help maneuvers the integration of the 

success of the outsourcing relationships. 

2.2.4 Contingency Theory 

A significant basis for the study of organizational design is currently provided by the 

contingency theory of organizational structure (Donaldson, 1967). It holds that where 

the framework suits the contingencies is the most efficient organizational structural 

design. A study of many companies in one country concludes that conventional macro-

structures such as the divisional type continue to be used disproportionately, with 

developments such as IT or teams being gradual, not drastic, improvements within this 

wider traditional framework (Palmer & Dunford, 2002). While innovation 

and technology have been reported to contribute to fewer bureaucratic systems 

(Donaldson, 2001), a subsequent study concludes that it simply contributes to minor 

grows in bureaucratic inefficiencies (Orlikowski, 2010). 

New IT innovations are portrayed as leading to fundamentally new organizational 

systems, such as the abolition of hierarchy (Orlikowski, 2010). Although email does, 

however, facilitate the transfer of information, it does not perform the functions of 

exercising authority. The underlying principle of contingency suggests that no 

particular form of organizational structure applies equally to all organizations 

(Chenhall, 2003). Alternatively, organizational effectiveness depends on a fit or match 

with the type of technology, the instability of the setting, the organization's size, the 

institutional structure's characteristics and its information system. Contingency 

theories were developed by Reid and Smith (2000) and Woods (2009) from 

sociological functionalist theories of organizational structure, such as structural 

approaches to organizational studies. 

In the contingency theory literature, the applicable approach regarding fit is the 

approach to structures. According to the approach to structures, organizational design 

can only be understood by concurrently analyzing the contingencies, systemic 

alternatives and success requirements that occur in an organization. One such view of 
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fit in the approach to systems also exists. It is referred to as equifinality (Van de Ven 

& Drazin, 1985), which argues that the range, interaction and pattern approaches do 

not match in the best way. There may be several and similarly efficient alternatives. 

Van de Ven and Drazin (1985) proposed that it was important to design contingency 

research. Therefore, a comparative assessment of different types of fit is possible and 

it is important to take into account the configuration of organizational sub-divisions. 

The contingency approach (Donaldson, 2001) to the basic sense of tailoring operations 

and design is gaining increased attention in the theory of warehousing. Thus, if there 

were a misfit among warehouse operations and design and a variety of contingency 

factors, lower performance will be anticipated (Frazelle, 2002). The function of the 

warehouse, product range, order profile and demand profile are factors that have an 

effect on operations and design (Bartholdi & Hackman, 2016). For example, in terms 

of necessary operations, a manufacturing warehouse and a distribution warehouse have 

different requirements (Van den Berg & Zijm, 1999), the SKU features explain the 

need for storage plus handling equipment (Rouwenhorst et al., 2000), as well as the 

order requirements affect the choice of picking approach (Bartholdi & Hackman, 

2016). Meanwhile, it is important to understand the characteristics and scale of current 

and expected demand, including seasonality and growth of overall demand and variety 

within the product portfolio, to allocate suitable storage and labor power 

(Rouwenhorst, Reuter, Stockrahm, van Houtum, Mantel & Zijm, 2000). 

The value of following a contingency approach to configuring warehouses has been 

illustrated by recent studies. In warehousing theory, the contingency method of 

tailoring a configuration to the relevant context receives increased attention. The 

contingency approach stresses the importance of the contextual factors associated with 

the complexities and dynamics of the products and knowledge flows of the business, 

as well as the external environment. This choice implies an extensive study of 

important contingency areas that are considered in cross docking, packaging and 

chaotic storage, such as product line, industrial relations, technology including 

organizational scale. 
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2.2.5 Strategy Structure Performance Paradigm Theory 

The concept of SCM as a strategic level term is reinforced by empirical research 

(Bowersox et al., 1999; Mentzer et al., 2001), emphasizing a multi-company emphasis 

on generating a strategic differential gain by optimizing the total value provided to 

end-customers. The strategy-structure-performance (SSP) paradigm proposes that the 

strategy of a business, built in the light of external environmental factors, drives the 

development of organizational structure, policy, procedures and processes (Galbraith 

& Nathanson, 1978; Galunic & Eisenhardt, 1994). This combination of strategy and 

structure will enable the firm to compete at the desired level. It is anticipated that those 

companies with compatible strategy and structure will perform better than rivals who 

lack the same level of strategic fit (Galbraith & Kazanjian, 1986). 

Encompassing SSP to the supply chain sense relies on the suggestion that rivalry is 

seen at the level of the supply chain rather than at the level of the business (Defee & 

Stank, 2005). The change in the research unit from the business to the supply chain is 

demonstrated by the attention paid to SCM and supply chain techniques by many of 

the most experienced scholars in the discipline (Christopher & Ryals, 1999; Lambert 

et al., 1998; Mentzer et al., 2001). A warehouse policy system and structure based on 

a discretionary SSP, or structure-conduct-performance, was developed by Malmborg 

and Krishnakumar (1989) (Porter, 1985, 1980). The authors observed that logistics 

operations are increasingly competing at the level of the supply chain, but in their 

manuscript, they retained a firm-level emphasis. Similarly, several authors have 

related supply chain strategy as well as structure to increased stability and performance 

results (Rodrigues et al., 2004; Stank & Traichal, 1998). 

SSP illustrates the relationships between strategy, structure, and performance and 

describes features that still have an effect on them beyond the framework of strategy 

and structure. Low cost, differentiation, and niche strategies are identified, plus 

strategies suggested by other writers, including technology optimization and 

innovation and business network collaborations (Galunic & Eisenhardt, 1994; Porter, 

1980; Varadarajan & Jayachandran, 1999). Consequently, Bartlett and Ghoshal (1991) 

noted that numerous methods are regularly integrated by businesses. Strategy and 
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structure alignment, or match, is considered a basic organizational success 

prerequisite, including both financial (e.g., sales, benefit, and ROI) and non-financial 

(e.g., consumer loyalty and market share) evaluations (Galbraith & Kazanjian, 1986; 

Miles & Snow, 1978). 

Although supply and logistics chains had already taken a progressively strategic role 

in many companies' competitive arsenals (Rodrigues et al., 2004; Slone, 2004), a 

complex process is the creation and implementation of supply chains to achieve a 

competitive advantage. Seeing as SCM and logistics are becoming extensive 

relationships for businesses, in view of market and competitive pressures, strategies 

must be updated over time (Hunt & Morgan, 1995; Christopher & Towill, 2002). 

Several scholars in the field of logistics operations plus warehousing have assumed 

that the SSP relationship is relevant to the world of the supply chain (Bowersox et al., 

1999; Rodrigues et al., 2004; Stank & Traichal, 1998). Strategy for all members of the 

supply chain needs to be clear. This does not mean that the approach of each firm has 

to be the same. To be realistic, such a requirement would be far too confining. Rather, 

to collectively endorse an aggregate, common supply chain target, the strategies should 

be complementary across firms. 

Warehousing policy framework is a complementary strategy utilized to enhance the 

actual implementation of warehousing best practices to enhance performance. Strategy 

structure and performance show the relationship between particular warehousing 

policies in the organization and how they can be incorporated in the warehouse 

operations structure to facilitate performance improvement of the firm. 

2.3 Conceptual Framework 

According to educational researcher Smyth (2004), conceptual frameworks are 

structured from a collection of broad ideas and hypotheses that assist a researcher to 

correctly define the issue they are looking at, frame their questions and find relevant 

literature. The independent variables are transport integration, volumetrics, waveless 

picking, fulfillment; the moderating variable is warehousing policy framework, while 

the dependent variable was supplying chain performance of food and beverages 
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processing firms in Nairobi City County, Kenya as shown in figure 2.1. The 

independent variables were adopted from (Berg, 2019). 
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Figure 2.1: Conceptual Framework 
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problem. Those measures introduced in responding to COVID-19 exposed and 

exacerbated established socio-economic inequalities among food system actors, 

according to a popular observation made across regions (Paganini et al., 2020). Strict 

regulations severely reduced the production ability of food producers in the informal 

economy, increasing their food insecurity. The study will be confined to transport 

integration, volumetrics, waveless picking and fulfillment as independent variables, 

warehousing policy framework as the moderating variable and supply chain 

performance of food and beverages manufacturing firms as the dependent variable. 

2.4.1 Transport Integration 

In recent years, carriers have rolled out networks for efficient distribution of individual 

shipments (Christopher, 2016). At night, they sort shipments at transfer hubs into full 

truck loads to deliver them to customers on the next day. The large volumes make it 

easier for carriers to create efficient trips than for individual warehouses (Mukolwe & 

Wanyoike, 2015). Nevertheless, for warehouses with sufficient cargo for full truck 

loads, it is cheaper to have trucks depart from the warehouse directly to customers. 

However, if new orders arrive all day, then we cannot determine in advance which 

orders will go on which trip (Maata & Ombui, 2018). Still, order pickers do get started 

and stage picked goods in a buffer. From the buffer, orders are consolidated into full 

truck loads as soon as the transportation planning is finalized (Reaidy, Gunasekaran & 

Spalanzani, 2015). This requires close integration between the WMS, which calculates 

transport volumes in advance, and the transport management system (TMS) that 

schedules distribution trips and departure times (Njagi, 2017). 

The integration of warehousing and transport systems will help reduce the need for 

stock, over-stock, and lack of knowledge in real time (Wanjari, 2020). In a business, 

distribution scheduling decisions are often made sequentially with little to no 

integration, where the production schedule is first set by the department of operations 

and the distribution schedule for finished goods is then set by the logistics department 

based on the production schedule (Chirchir, 2018). In a given planning horizon, 

aggregate production-distribution plans on product mix, availability of production and 

transport resources and product capacity allocation (Jason & Charles, 2021) are mostly 
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used as inputs to produce precise order-by-order processing and delivery schedules 

over shorter durations, which are then executed in daily operations. It is therefore 

conceptually clear that it is as important to have a satisfactory integrated production-

distribution schedule at the individual order level (Wambua & Omwenga, 2017) as to 

have a good integrated production-distribution plan at the aggregate level to fully 

realize the advantage of integration of production-distribution. 

In even more realistic circumstances, comprehensive scheduling level integration of 

production and distribution operations is not only feasible, but is also required 

(Kiplagat, 2019). Intense competition in modern world market and increased consumer 

demands have driven businesses to spend aggressively, on the one hand, to minimize 

inventory levels across the supply chain and, on the other, to be more receptive to 

consumers (Nyongesa & Shale, 2019). Reducing the inventory results in a closer link 

between production and distribution operations, which makes it possible and necessary 

to jointly plan these operations (Isaksson, Harjunkoski, & Sand, 2018). Joint 

scheduling helps businesses to optimize trade-offs between different expenses, overall 

sales and deadlines for delivery (Koech & Ronoh, 2015). 

An intriguing industry trend is towards inventory systems including immediate base-

stock ordering (continuous review) and the opportunities to organize distribution 

activities by batching and consolidation of shipments (Kis, Papathanasiou, Calvo‐

Serrano, Kontoravdi & Shah, 2019). Multiechelon systems that specifically address 

distribution (or dispatch) policies with shipment consolidation opportunities in 

combination with demand forecasting plus inventory decisions are limited (Kiplagat, 

2019). Using different modes of transport, a standard warehouse or distribution center 

ships material to various customer locations around the nation. Every mode has 

different shipment size constraints, distinct cost structures and different transport times 

(Ogesi, 2020). Usually, there are certain customer locations for a given warehouse that 

receive regular material shipments (Frazelle, 2016). It is, therefore, always possible 

for the warehouse to combine multiple orders into a single shipment for the same 

customer premises. 
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The mode of transport and the day of shipment must be selected in such a way that the 

consolidated shipment meets the size limits and arrives within the 'delivery window' 

agreed upon (Copley & Lu, 2020). A planner aims to achieve transport economies of 

scale in the planning of a warehouse distribution plan (by consolidating two or more 

orders into fewer shipments) while levelling the burden on warehouse resources and 

ensuring that material reaches a customer location within the appropriate delivery 

window (Mathae, Paul & Mbura, 2018). Shipment aggregation consists of merging 

smaller shipments that are sent in the same direction. They are mainly individual 

shipments and consolidated into one shipment from different senders (Rai, Verlinde & 

Macharis, 2018). Shipment aggregation is used by operators with a network that is 

wide enough to merge parcels planned in one direction. 

The same containers are used for bulk carriage for regular complete container 

shipments. The fragmentation of shipments is also becoming increasingly normal 

(Kitang’a & Lambaino, 2021). The forwarder prepares different waybills for each 

consolidated shipment during the organization of the shipment consolidation, as well 

as one consolidated list with a loading list. The sender is a consolidation forwarder on 

the merged list, and the receiver is a reconsolidation forwarder (Njoroge & 

Nyamwange, 2017). It is better to use the shipment consolidation option for this 

reason. In the beginning, the items are shipped to the warehouse, where the shipment 

is consolidated into one container along with others (Cherrett, Dickinson, McLeod, 

Sit, Bailey & Whittle, 2017). Goods are commonly transported by trucks as well. 

Usually, there are certain client locations for a given warehouse that receive several 

orders every week (Rajathi & Ragul, 2018). In terms of shipping costs, there are 

notable economies of scale. It is also cost-effective to merge, if necessary, multiple 

orders bound into a single shipment for the same customer venue (Sigombe, 2019). In 

selecting the mode of transport and the shipping date for the combined shipment, 

prices, weight constraints on modes, and delivery windows for each of the orders must 

be taken into account (Mwangangi, 2016).  In addition, there could be limits on what 

modes of transport for a specific order may be used. They must be destined to the same 

customer location for two or more orders to be consolidated in a single shipment 

(Riungu, 2016). Each customer site is a specific building where shipments are 
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received. It is understood that certain customer locations receive regular shipments 

from a given warehouse (Maweu, 2016). In such situations, the warehouse can create 

a so-called 'cycle shipping' schedule with a customer location (Musalia, 2018).  

The bottom line of warehouse functions depends on levels of inventory. Customer 

retention and development depends on how to track inventory (Muller, 2019). 

Customers and company owners want to know where they are and where they are 

going for their goods. It is vital to retain inventory management data, ensures that 

businesses never run out of goods, shows trends in common inventory items, and helps 

to track costs (Jepkosgei, 2018). The ability to monitor all assets and inventory in each 

separate facility at once allows for contact and transport between warehouses when 

required. Suddenly, the overwhelming task of handling hundreds of thousands of 

inventories is rendered manageable, with every asset accessible, found and monitored 

(Kembro, Norrman & Eriksson, 2018). Asset management is a valuable method for 

every organization at all stages of the supply chain. In the midst of transformations 

from one stage of the supply chain to the other, it reduces losses, helps coordination 

and catalyzes productivity boosters (Thiong’o, 2014). Asset management is the 

company's far-sighted vision, enabling the company to look forward, prevent issues 

and maximize the business model (Muriuki, 2018). Asset control is less readily 

available to the supply chain and more use is made of inventory monitoring. The 

tracking of inventories is like inventory management, but on a larger scale. 

Whereas an RFID (asset management) system would require a reader and RFID tag 

infrastructure for each inventory item to track the products in real time, a barcode 

system (inventory tracking) would simply place barcodes on all inventory items (Ngei 

& Kihara, 2017). This is more reliable than paying on low value goods for live 

monitoring. However, most companies market items at the distribution levels of the 

supply chain, which would make RFID tags a cost-effective device, considering their 

importance (Anitah, 2019). They introduce a barcode system, and when a pallet of 

goods arrives at the warehouse, the pallet requires a manual scan to register the 

location of the goods, rather than automated location and data collection (Ominde & 

Kiarie, 2017). A barcode placed on a pallet that accounts for each object on the pallet 
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is used with a master tag; the time spent manually inputting inventory is dramatically 

reduced. 

Inefficiencies affect customer service and carrier relationships when it comes to 

shipping, both inbound and outbound, and can contribute to missed revenue or higher 

costs (Jason & Charles, 2021). For any organization, transportation management 

systems that can make monitoring and reporting simple are cost-effective. Parcel and 

freight tracking is no longer simply a matter of tracking where goods are from carrier 

alerts (Ivanov, Tsipoulanidis & Schönberger, 2017). Companies can now track 

inbound raw materials or outbound items in real time and make choices to retain a 

proactive upper hand in meeting and maintaining consumer preferences (Onal, 2017). 

Technology investment to allow greater visibility and therefore better control can also 

contribute to some cost and time-saving advantages, such as enabling customers to 

track shipments on a self-service basis (Kiplagat, Kamaku & Paul, 2020). Some 

shipping software helps the team of the company to view orders in a dashboard setup 

so that inbound and outbound shipments can be easily seen by the company to facilitate 

troubleshooting. 

Some software also enables clients or 3PLs to receive automatic email alerts based on 

triggers set up by businesses, such as an automated notification letting a client know 

that a shipment is experiencing delays (Turek, 2013). Too many small and medium-

sized enterprises continue to use manual processes to track orders. Businesses can have 

trouble even recognizing whether an order has been prepared or shipped without 

automation and shipping tools (Muhalia, Ngugi & Moronge, 2021). Such firms are 

constrained in how they can assist clients, solve problems, and face more shipping 

fines than those with modern shipping resources. Tracking and reporting should not 

be overwhelming, avoided, or too costly for small and medium-sized companies with 

the latest IoT integrations and amazing TMS solutions available (Anitah, Nyamwange, 

Magutu, Chirchir & Mose, 2019). In reality, smart business processes with almost 100 

percent visibility into the entire supply chain of the organization, as well as the tools 

to set targets and KPIs and produce research reports, are luckily now available (Sakwa, 

Sagwa & Milimo, 2018). Customers have so much more options in where they 
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purchase items, and they have an insatiable appetite for delivery. Fortunately, there are 

instruments to enable all companies that ship to remain competitive.   

Empirical research in Kenya continually underscores the pivotal importance of 

transport integration in improving supply chain performance.  Ongati, Tambo, and 

Ombok (2023) investigated large-scale manufacturing firms in Kenya and discovered 

that efficient transport management; comprising vehicle scheduling, route planning, 

fleet management, and vehicle tracking: substantially enhances supply chain results, 

including reliability, responsiveness, and cost efficiency. Their research employed 

hierarchical regression analysis to illustrate that coordinated transportation methods 

reduce delays in product delivery, hence directly affecting profitability and operational 

flexibility in manufacturing companies. Rotich and Ndeto (2024) found a favorable 

and statistically significant correlation between transportation management techniques 

and supply chain performance in their study of fast-moving consumer goods (FMCG) 

distribution enterprises in Nairobi.  Their findings indicated that transport optimization 

increases logistical efficiency and enhances customer satisfaction by enhancing order 

fulfillment rates and ensuring timely deliveries. 

Additional empirical evidence from Kenya Cooperative Creameries (KCC) highlights 

the influence of integrated transport and logistics techniques on operational 

performance.  Timna (2017) illustrated that transportation optimization, in conjunction 

with enhanced logistics processes, facilitates cost reduction and enhances delivery 

punctuality within the dairy supply chain.  These findings correspond with Muiruri's 

(2025) research on FMCG companies, which determined that the adoption of transport 

management systems (TMS) improves record keeping, trade compliance, as well as 

shipment visibility, hence optimizing shipping procedures and augmenting overall 

supply chain efficiency.  These empirical studies confirm that transport integration, 

via strategic management and technology implementation, is crucial for enhancing 

supply chain resilience and competitiveness in Kenya's dynamic manufacturing and 

distribution sectors. 
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2.4.2 Volumetrics 

It is important that orders are compactly packed to keep transport costs low, especially 

with the wide variety in order profiles of today (Altekin, Aylı & Şahin, 2017). 

Traditionally, operators picked their orders on pallets until they were full. If the order 

was not yet complete, then they would continue on the next pallet. Preferably, one 

order picker collected the entire order. If multiple order pickers worked on the same 

order, then it would result in half-full pallets (Laitinen, 2017). It is quite a challenge to 

assemble these into compact truck loads. A modern WMS calculates volumes per order 

in advance and puts together efficient picking rounds in which order pickers assemble 

full pallets or boxes (Richards, 2017). This saves walking meters since order pickers 

no longer have to traverse the entire warehouse for a single order. 

Moreover, it shortens lead times since multiple order pickers work on the same order 

simultaneously (Ogesi, 2020). Another advantage is that during order picking, 

products can be placed directly in the correct shipping container. That eliminates a lot 

of packing work. To calculate the volumetrics, the WMS needs correct volume data 

for items (Harsono, 2019). That is often a problem. With almost every WMS 

implementation nowadays, people do an inventory of weights and dimensions 

beforehand (Jamena, 2019). Afterwards, all new items must also be measured. There 

are devices available on the market for this purpose that automatically determine sizes 

and weights (Abushaikha, Salhieh & Towers, 2018). 

Optimizing the allocation of space for warehouse goods in order to better use the 

warehouse space (Muriuki, 2018) and improving the quality of inventory management 

by allocating the correct amount of space for products on the basis of its inventory 

policies and demand forecast is a constant and never-ending endeavor in supply chain 

management (Rudd, 2019).  Space constraints are now taken very seriously as it has a 

direct effect on the entire supply chain's efficiency (Ominde & Kiarie, (2017). The cost 

of space per unit area is now growing globally. The availability of space also affects 

the quantity of order because excess material order would result in space shortage 

(Reiser, 2019).   
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The urbanization trend, in tandem with shorter lead times, has led to warehouses 

frequently being situated close to cities where it is difficult and costly to access land 

(Mulongo, 2017). Considering the rapid increase in demand, driven largely by e-

commerce, retailers are looking for ways to optimize the use of capacity in their current 

premises. The ability to maintain adequate, skilled staff would be a major challenge in 

the near term (Muema & Achuora, 2020). In the long term, inadequate storage space, 

where retailers need to consider leveling strategies to balance demand and capacity 

over time, would be one of the key challenges. Musau (2018), concluded: "Potential 

capacity management levers are highly dependent on the warehouse's structural 

characteristics." The combination of inventory and storage is a crucial aspect of 

capacity, preventing numerous, different stock positions in the same warehouse for e-

commerce and store replenishment (Njeru & Omwenga, 2021). 

The existing literature highlights the advantages of combining capacities related to the 

utilization of the same warehouse space, comparable procedures, joint security stock, 

and mutual store replenishment and e-commerce handling staff (Njagi, 2017). In fact, 

due to inventory accumulation, integrated inventory systems enable retailers to retain 

less inventory and provide an opportunity to achieve a higher overall level of service 

(Ezekiel, 2017). A related factor is that warehouses have to deal with variations in 

annual, weekly and daily demand, where store and e-commerce capacity peaks are 

mostly identical over the year, but can vary over the week. Although retailers can 

operate in stores with fixed delivery patterns, the volumes of online orders are often 

more difficult to predict (Osano, 2019). Variations in demand and volatility placed 

pressure on warehousing facilities to increase or decrease capacity rapidly, such as by 

delivering or transferring labor resources across the week and through activities 

(Mwangi, 2019). 

For the performance of omni-channels, versatility in terms of space, which is usually 

difficult to achieve in streamlined warehouse operations, has thus become significantly 

more important. Owing to the wider range and faster pace of new product releases, and 

the need to accommodate a variety of order sizes catering to both physical retail stores 

and e-commerce (Agarwal, 2018), the significance of versatility has also increased for 

storage and selecting equipment to manage a broad mix of SKUs. The value of dealing 
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with given priority orders (between online and in store) and real-time adjustments and 

allocations in picking is another aspect of flexibility (Jepherson, Ngugi & Moronge, 

2021). Multiple kinds of warehouses (compare, e.g., manufacturing with distribution) 

need different operations, and existing and forecast demand characteristics affect 

storage and labor capacity decisions (Frazelle, 2016). 

They should therefore concentrate on versatility, generated by the use of 

configurations where capability can be easily scaled up or down over a season but on 

a weekly basis (Odwaro, 2018). Important elements include staffing and automation, 

whereby permanent workers are replaced by temporary staff and where automated 

systems allow long-term and short-term capability changes. The greater number of 

SKUs to be processed and unpredictable demand coupled with restricted resources and 

versatility are other important issues to be addressed (Muiga & Patrick, 2019). The 

decision-making time (e.g. where to choose, pack and ship an order) is reduced, while 

the difficulty of decision-making is increasing (taking into account, e.g. inventory data, 

capacity and ability to perform effective and efficient material handling in different 

nodes). Decision-making is no longer restricted between networks and operational 

silos as well as the need for greater alignment and integration of the interface between 

system order including inventory control and material handling in multiple nodes, as 

supported in our findings (Kembro & Norrman, 2019). 

Good warehouse design seems to be the only way to achieve full order fulfillment 

when order volumes are wide and shipping networks are fragmented (Azadeh, De 

Koster & Roy, 2019). For almost every challenge faced by warehouse management 

and even humanity in general, good design has a remedy (Githinji, 2018). Tech 

thinking has advanced many manufacturing methods, from the humble safety pin to 

the duct tape used in space stations, and it can help warehouse managers overcome 

their daily challenges as well as (Bales, 2018). The design of warehouses should 

revolve around the reason for which they will be used. The target will also help to 

arrive at a ballpark estimate of the necessary space. For example, FMCG products 

might not need large floor space, but more shipping docks would certainly be required 

(Muiga & Patrick, 2019). A vast floor space or many shipping outlets may not be 

needed for slow moving and large-sized industrial components that are few in number. 
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If the warehouse is highly mechanized with conveyor belts and carousels, its route 

must be integrated into the design of the warehouse (Gitau, 2016). Without it, 

manufacturing companies would end up spending time picking the goods from either 

the conveyor belts as well as carousels to the shipping spot. Prior scheduling may help 

link the machinery to the exact pickup or shipping dock (Zhang, Nishi, Turner, Oga & 

Li, 2017). 

Executives of manufacturing companies would need to consider the amount of product 

received by the companies (De Koster, Johnson & Roy, 2017). The firm would need 

access to a loading dock in a warehouse if the company plans to accept pallets, 

containers, or truckloads. Unsurprisingly, there are wide networks of third-party 

logistics facilities for small companies that can collect, stock, prepare and ship goods 

for consumers (Gitonga, 2017). With these 3PL suppliers, consumers will pay a 

monthly storage charge (usually per pallet) when receiving and shipping their product 

at variable rates. Most of these logistics service providers partner with numerous small 

businesses of all kinds and can offer a helping hand along the way (Gitonga, 2017). 

In order to ensure good shipment accuracy, before assembling the order into safe 

packaging and having it ready for shipping, the list of goods and their quantities must 

be reviewed against shipping orders or requests (Sitati, 2018). The ordering frequency 

may differ depending on the type of goods being delivered and the number of 

distribution points being serviced. Supply chain professionals should, however, strive 

to have warehousing picking, packaging and shipping operations occur on a daily 

schedule rather than ad hoc in order to achieve efficiencies (Okumu & Bett, 2019) and 

to set reasonable standards for warehouse workers and downstream recipients for 

ordering and distribution. The effective art of shipping lies in the capacity of the 

operation to have items ready for shipment, just in time for carriers to load their trucks 

(Mwangi, 2019). Therefore, according to carrier pick-up times, the warehouse 

manager must balance and forecast packing and delivery. For example, products that 

are loaded too early will crowd staging areas, while late dispatches will delay loading 

and possibly trigger late deliveries (Ngatuni, 2018). For picking and packing in waves, 

matched to particular distribution routes or carrier types, many businesses resort to 

using their systems to release orders. 
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Lead time is an important part of the process of warehouse administration and order 

management. It is the reason that trust in the company is created or destroyed 

(Jepkosgei, 2018). When the stock in hand is depleted without new stocks coming in, 

businesses that keep inventory for manufacturing use also face instances of stock outs 

(Mutua, Ngugi & Odhiambo, 2018). Stock outs also annoy clients who have to wait 

for orders to be filled, thus increasing the company's costs as it might be forced to 

interrupt the manufacturing method. During stock outs, the explanation for the higher 

costs is that workers and production equipment will sit idle for a while (Ndubi, Iravo 

& Ochiri, 2016), while utility costs such as power, water, and gas, and overhead costs 

continue to be incurred by the company. Failure to replenish stock is often due to 

delays in lead time, which varies between suppliers. 

Lead time is for all types of warehouse and company activities, and order lead time is 

for orders posted by consumers or businesses, which will be the focal point of this 

writing (Abushaikha, Salhieh & Towers, 2018). Natural catastrophes, mechanical 

failure, raw material shortages, inadequate systems of managing inventory and other 

factors are some common causes of lead time delays (Magenda, 2017). By using a 

vendor-management inventory software that automates the stock ordering process, 

companies may reduce stock outs. The software stores supplier data for particular 

products, making it easy to order specific components when they are close to 

completion (Njuguna & Ndolo, 2021). By making inventory requests early enough to 

prevent stock outs, automated ordering eliminates lead time, thereby minimizing 

delivery time and costs (Cherotich & Patrick, 2019). For most important components, 

whenever the main supplier is inaccessible or out of stock, the organization can 

maintain a pool of contingency vendors that can supply inventory. 

Companies can carry out value stream mapping to classify non-value-added operations 

that extend lead times to minimize lead time (Rapario, 2019). Prepare a list of these 

operations and delete those that the business can do without, and retain those that have 

a positive effect on the quality of the product. Substitute shipping methods that are 

faster than current shipping methods or provide more frequent shipments may also be 

coordinated by the company (Muema & Achuora, 2020). Suppliers may prefer slow 

delivery methods, which may affect lead times, but result in more cost savings. Making 
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the transition to a more versatile form of shipping will progressively decrease the lead 

time, but it may come at an extra cost. If the raw materials purchased by the 

organization are locally available, the business may turn to local vendors as long as 

the quality of the goods is not compromised (Xu, Lu, Liu, Zhu, Yao & Vasilakos, 

2019). As compared to purchasing from foreign manufacturers, buying goods locally 

decreases the lead time since the products are shipped over shorter distances. 

The company’s delivery lead time will be the time required to process their order, pick, 

pack, and ship the order, plus the time required for the truck to deliver the product to 

the customer's receiving dock, or front porch (Kimani & Kihara, 2018). Short delivery 

lead times mean more satisfied and loyal customers. To recapitulate, order lead time 

can determine the way the business shapes and can be the reason behind the increasing 

popularity among the customers because managers will be able to perform warehouse 

and order management procedures smoothly (Kirimi, 2017). Also, as far as the 

calculating warehouse performance is concerned, order lead time is one of the primary 

parameters determining how managers are managing the firm’s warehouse.  

2.4.3 Waveless Picking 

All outward transport should be scheduled in advance such that orders can be placed 

directly on the right lane for loading into the truck after picking up (Mukolwe & 

Wanyoike, 2015). Orders for order picking per wave in the WMS were issued during 

the day. A series of orders with identical departure times was such a wave. For each 

wave, the WMS made detailed calculations to bring together efficient picking tasks 

(Nyakiongana, 2018). In the meanwhile, response times were reduced to deliver the 

following day or even the same day. In the same day, incoming orders have to be 

selected. This makes it far too static to function per wave. Orders for order pickers 

become instantly available with waveless picking (Yang, Zhao & Shen, 2020). The 

WMS can no longer measure anything in advance, as the order set is continuously 

changing. Alternatively, the WMS has intelligence that takes the current situation into 

account and assembles last-minute operator selection tasks (Muiruri & Mwangangi, 

2019). In the next wave, an immediate order no longer needs to wait. This helps 

warehouses to react quicker. 
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Providers of logistics services including retailers have adopted automated order 

picking in various warehouses by introducing pick-to-cart, pick-to-light, voice picking 

and other innovations to retain a competitive edge (Kiriba & Ishmail, 2017). However, 

considering the effectiveness of these ICT solutions, the reorganization of main 

logistics processes can also achieve considerably higher productivity gains. Many 

factors depend on the optimal order picking process, such as the product selection, 

peak period volumes, capital, warehouse size, number of customer orders and the 

desired delivery times (Yimenu, Nigussie & Workineh, 2021). Any capital expenditure 

in an automation solution will not yield optimum performance without an analysis of 

these variables and the identification of the main logistics bottlenecks. 

It is also necessary to decide the method of order picking and the underlying 

technologies can have the most advantages for single or multi-order picking, or pick-

to-cart, pick-to-light, pick-by-voice, or other choices (Boysen, Briskorn, Fedtke & 

Schmickerath, 2019). A further differentiation is between single- and multi-order 

picking with static order picking. Since most orders have such a large number of SKUs, 

transit times between the goods are always short as well as the best solution is possibly 

single-order picking (Rieder & Verbeet, 2020). However, if for each order there is only 

a small number of objects, then multi-order picking will generate substantial time-

savings. It may also be appropriate to select multiple orders for customers or for a 

particular carrier, which is called wave picking, within a given time window (Njuguna 

& Ndolo, 2021). It is possible to divide broad distribution centers into zones from 

which workers pick orders based on zone-specific SKUs. 

The option of single or multi-order picking can lead to significant differences in 

performance (Ukachukwu & Bagherpour, 2018). For multi-order picking, the primary 

objective for all order pickers is typically to minimize travel distances. This is achieved 

by selecting all products on a single route for several orders (multi-order picking) or 

by picking the total sum of one particular SKU for several clients at the same time 

(batch picking) (Yener & Yazgan, 2019). With these two choices, all selected products 

must also be intelligently allocated to the correct customer orders. It is normally 

achieved by using control numbers or symbol codes and a different roller package or 

shipping packet for each order throughout order picking (Redmer, 2020). If it takes 
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too much time to split the products after choosing or leads to mistakes, the possible 

efficiency improvement decreases or the reliability of delivery suffers (Emmen, 2018). 

Like other approaches, the productivity boost that can be obtained with multi-order 

picking depends on the product selection, the number of SKUs per order, the number 

of order pickers and the size of the warehouse, so it must always be taken into account 

on a case-by-case basis (Atan, Marandi, Botman & van de Ven, 2020). 

It is also not worthwhile to introduce multi-order picking for several small, individual 

orders due to the planned delivery period, e.g., same-day delivery, for example 

(Chockalingam, Atan & Marandi, 2019). The order streams of logistics service 

providers including retailers with larger warehouses and thousands of order pickers, 

nevertheless, are large enough that a multi-order picking investment can typically be 

recovered within a short period of time (Mohamed, 2019). If the current ERP and 

WMS system (Karim, Rahman & Shah, 2018) has the capacity to help multi-order 

picking is an important consideration to take in this regard. If the pre-existing systems 

do not have the ability, an additional business logic layer for measuring the quantities 

and changing the voice dialog would also need to be added. 

Single piece picking is a form of order picking in which the individual pieces of an 

order are selected and then put in a container or carton before being shipped to the 

customers (Kariuki, 2014). Order picking is a labor-intensive operation requiring up 

to 55 percent of the overall operating costs of a warehouse or fulfillment center (Van 

Gils, Ramaekers, Caris & de Koster, 2018). So, it is important to select the correct 

method of choosing. The picker selects one order at a time in this process by visiting 

each aisle until the picking is complete for the order (Musau, 2018). As each aisle 

needs to be visited by the picker to satisfy a single order, this is a time-consuming 

strategy. In warehouses that handle a limited number of orders or orders with smaller 

amounts, single order picking is best used in (Jepherson, Ngugi & Moronge, 2021). 

Piece selection is more difficult and labour intensive since more handling, totes or 

cartons, pick faces, order faces and more work are involved (Uludag, 2014). As such, 

it is important for organizational productivity to streamline piece picking. Stock is 

placed in fixed places on static shelving or pallet rack in the simplest order-picking 
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process (Lu, McFarlane, Giannikas & Zhang, 2016).  Following a route up and down 

each aisle, an order picker selects one order at a time before the entire order is selected. 

Any kind of picking cart will normally be used by the order picker. The picking flow 

architecture should be such that the order picker finishes reasonably close to the initial 

starting point (Otto, Boysen, Scholl, & Walter, 2017).  The selection document should 

have the choices sorted in the same order as the selection flow.  

In small operations, order-picking systems can be very simple systems or become very 

complicated systems using a little bit of everything (Boysen, de Koster & Weidinger, 

2019).  For their medium moving piece-pick goods, totes may start as a batch pick in 

a carousel picking area in a large process, and then move individually to a manual 

picking area for slow moving small-parts piece picking out of static shelving (Hanson, 

Medbo & Johansson, 2018). In order to allow short cuts, fast-moving goods should be 

stored close to the main cross aisle and additional cross aisles should be put in. Toward 

the end of the pick flow, larger bulkier goods will be processed (Boysen, Füßler & 

Stephan, 2020). With a limited total number of orders and a high number of picks per 

order, this simple order picking method can work well in operations. In this method of 

picking, activities with low picks per order will find the travel time excessive and 

operations with great numbers of orders will consider that the competition from many 

pickers operating in the same areas slows down the sorting (Vanderroost, Ragaert, 

Verwaeren, De Meulenaer, De Baets & Devlieghere, 2017). 

Because the order picking process entails significant costs and can impact levels of 

customer satisfaction, a growing number of changes have been proposed to assist 

businesses with this supply chain problem (Babik & Bertilsson, 2020). Selecting an 

order picking system depends on a variety of criteria, including cost, 

sophistication, complexity, customer order volume, as well as item size but also order 

size (Chabot, Lahyani, Coelho & Renaud, 2017). Every - company has specific 

requirements, and one solution for order picking can fit one company and not another. 

In several warehouses, the picker-to-part method is widely used (Ogesi, 2020). A 

storage area, a picking area, and a material handling device that refills the picking 

positions from the storage area are included in the process. That handling system, like 

gravity flow racks, can be forklift-based or more advanced. 
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This same picking operators get the goods from the picking area to satisfy each 

customer's order. As the items are in a smaller area than the general storage area in the 

standard warehouse, the order can be met more effectively by the picking operators 

(Gajšek & Herzog, 2020). In picker-to-part methods, including pick-to-light including 

voice picking systems, there are a range of technical advances. By shining a light on 

it, pick-to-light systems warn the picking operators of which product to pick. Voice 

picking systems let operators understand which things to choose through headsets 

(Gupta & Jones, 2014). The system of part-to-picker uses the same elements as the 

method of picker-to-part: the storage area, the picking area and the system of material 

handling. The difference is that a set of picking bays make up the picking area for this 

technique (Fang & An, 2020). Products are transferred and shipped to the picking bays 

from the storage room. The products for one or more orders are obtained from each 

bay. After they are shipped to their bay, the picking worker then collects the goods and 

fulfills customer orders. 

2.4.4 Warehousing Fulfillment 

By cleverly combining tasks and rationalizing procedures, this type of logistics can 

also be carried out efficiently (Altmann, Kohler & Meil, 2017). Efficient support for 

packing orders into shipping cartons, including checking of contents, selecting carton 

sizes, carriers and shipping methods, printing documents and shipping labels and 

automatic pre-advice to carriers (Lun, Lai, Wong & Cheng, 2016). Almost every 

commodity obtained as a customer or as a corporation is packaged. Initially, the 

packaging was designed to secure the item when it is handled in the factory or when 

the item is delivered (Sarite, Iravo & Ismail, 2018). Packaging can be highly elaborate, 

and it can be an art form for the customer to entice them to make a purchase. The 

packaging on an item should be adequate for companies to minimize any harm to the 

item when it is transported into the warehouse (Wathome, 2018). The food and 

beverages processing industry relies heavily on packaging. The manufacturing and 

packaging companies use a range of techniques and methods to transfer food and 

beverages from one point to the next (Ramos, Valdés, Mellinas & Garrigós, 2015). As 

a consequence, it must be guided by factors such as health and hygiene, food safety, 

consistency, freshness, and nutritional balance (Kampfer, Leischnig, Ivens & Spence, 
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2017). Aside from these, toxin extraction, marketing, sales and distribution, taste 

preservation, constant accessibility and availability, and lengthy shelf life are all 

needed (Kampfer, Leischnig, Ivens & Spence, 2017. 

It is very critical for a business to transport and store products in the warehouse (Khan, 

Dong & Yu, 2017). The company should design its packaging so that the goods can 

be conveniently placed on pallets to optimize the storage capacity of a warehouse 

(Amogola, 2017). The cost of handling goods can be minimized by designing 

packaging that allows a certain number of items to be stored securely and effectively 

on a pallet (García-Arca, Prado-Prado & Garrido, 2014). Not only throughout the 

factory, but also in the supply chain, providing packaging that decreases the number 

of products on a pallet can increase costs. Effective packaging can also help consumers 

who purchase goods at the pallet level (Beitzen-Heineke, Balta-Ozkan & Reefke, 

2017). The key task of packaging is to mitigate the harm that may occur after an object 

has left the manufacturing line. The item is subject to a number of conditions in the 

warehouse where harm may occur. Forklifts can drop materials, fall or fall from broken 

pallets from conveyor belts (Anita, 2019). 

In both of these cases, the packaging must be designed to protect the item from injury, 

but light enough so that the weight of the finished good does not increase so much that 

the shipping cost is dramatically increased (Kairu, 2015). In conjunction, the 

packaging must protect the item from environmental harm, such as extreme 

temperatures, water damage, contamination with other products, or static damage, 

which is essential for electronic items (Maweu, 2016). There are various forms of 

packaging used for finished goods; internal packaging, which is seen by the end user, 

and external packaging for industrial use. The internal packaging is typically designed 

to attract the customer and has all the data needed by law (Iassinovskaia, Limbourg & 

Riane, 2017). 

External packaging must be adequate to secure both the internal packaging and the 

finished item. It must also have ample information to classify the contents, in text and 

also with barcodes in the warehouse for use with RFID technology (Pålsson, 2018). 

The external packaging must have dimensions that make it possible to store a sufficient 
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quantity most effectively on a pallet. With space and weight being the primary 

concerns of logistics managers, it is necessary to build packaging that is compact but 

adequate to protect the finished item (Jepkosgei, 2018). In exchange, the packaging 

must be light in order to be as compact as possible for the product to be delivered. 

To save space, place numerous things at the same selection point. To avoid picking 

errors, order pickers check barcodes on products (de Vries, de Koster & Stam, 2016). 

The in-house storage locations criteria, i.e., where the goods are set up and on the basis 

of which rules, determines how the goods are to be stored and the productive capacity 

of the installation (Battini, Calzavara, Persona & Sgarbossa, 2015). To coordinate the 

placement of unit loads, different methods may be used: fixed location management, 

chaotic storage including mixed management. A chaotic warehouse refers to a type of 

disorderly, random, variable, or unregulated location management (Zhao, Fang, Huang 

& Zhang, 2017). Despite its paradoxical name, position choices in a chaotic warehouse 

follow a very strict order, typically based on stock rotation and thus on the 

classification of A-B-C goods (Kyusya, 2015). 

When items are shipped to the warehouse, a slot is allocated depending on the spaces 

available at that specific time (Adisa, 2017). Each merchandise is branded with a 

unique code with different related features, including the corresponding storage space, 

that is logged into the system. It is absolutely necessary for a warehouse to operate 

with a chaotic location system to have a warehouse management system that operates 

this feature (Zhao, Fang, Huang & Zhang, 2017). The program would decide where 

the material should go, depend on the stock data stored, thus take this job away from 

the hands of the operators. The conventional way merchandise was arranged in 

warehouses (i.e., SKUs located in fixed zones by category) was revolutionized by this 

method (Mutangili, 2019). At first, a warehouse with chaotic locations can seem like 

a mess, which is where this name originates. 

Chaotic storage coupling and inventory management software enable businesses to 

take control of their warehouse and have a wide range of advantages, including: empty 

storage space is instantly filled (Lee & Lee, 2015). This implies less waste of precious 

storage space. Implementing messy storage forces owners to organize their locations 
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more effectively, allowing businesses to properly store more items (Rejeb, Keogh & 

Treiblmaier, 2019). The business claims that the use of messy storage makes it possible 

for them to store twice as many items as they did five years before implementation. 

While stocking the company's items at random can seem unusual, the company 

believes that it helps employees avoid mix-ups and mis-ships, such as picking the 

wrong size or color object (Roodbergen, Vis & Taylor Jr, 2015). This makes it easier 

for new team members to be onboard and cope with turnover. Warehouses can be 

massively huge. In order to satisfy an order of different contents, disorderly storage 

removes the needless back and forth motions (Quintanilla, Pérez, Ballestín & Lino, 

2015). An optimal fulfillment route can be computed by these management systems. 

With disorderly storage, the warehouse management program decides locations 

according to criteria, such as space available, weight load and route optimization 

(Fontana & Nepomuceno, 2017). Staff may not have to waste time arranging locations 

or moving items as they open closer to remote parts of the warehouse. 

With inventory or warehouse management tools, disorderly storage is only possible 

(Hrušecká, Adla, Krayem & Pivnička, 2018). By using barcodes and barcode scanners, 

the app is capable of aggregating information about individual items and their 

locations. Such system that allows users to print barcodes that can be used through 

several warehouses to coordinate and monitor inventory (Goksoy, Vayvay & Ergeneli, 

2013). Barcodes hold data which can be interpreted by a barcode scanner and then 

used within various warehouses to differentiate and monitor individual objectsUsers 

may either use current product codes including SKUs (Stock Keeping Units) or use 

their inventory management program to build their own (Batt & Gallino, 2019). These 

barcodes are screened in the warehouse in different areas. After scanning SKUs or 

barcodes, the inventory management system of the warehouse then maintains precise 

records of which products are where, how many items are stored in a given position, 

and whether an object is added or removed from either location at any time (Yaobao, 

Ping & Shu, 2013). 

Pickers are capable of picking orders in batches instead of picking orders one at a time. 

Instead of running around the warehouse to satisfy orders, management software will 

inform workers how many orders need to be selected, where they are, and the fastest 
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way to get to them (Scholz, Schubert & Wäscher, 2017). Because travel time 

contributes for as much as 50 percent of work hours in a warehouse picking process, 

optimized routes can yield substantial labor cost savings, not to mention the wear and 

tear on the pickers. This reduces wasted overlap time generated by going several times 

to the same location to fulfill separate orders (Pan, Shih & Wu, 2015). Such features 

are a great help, but they still are just a portion of the capabilities of inventory and 

warehouse management systems. 

Cross-docking requires the distribution of goods directly from a processing facility to 

consumers with little or no material storage between them. Not only does cross-

docking decrease inventory handling, but it decreases the need to store items in the 

warehouse (Nikolopoulou, Repoussis, Tarantilis & Zachariadis, 2017). In most cases, 

the goods sent to the loading dock from the manufacturing area have been reserved for 

outbound deliveries. Cross-docking solutions allow businesses to speed up shipments 

to consumers, which means that customers also get the goal of an efficient supply chain 

when they want it. But cross-docking methods often pose risks that should be 

addressed by organizations before they are incorporated in standard operating 

procedures. A long tail of slow-moving goods that are not generally in stock is defined 

by e-commerce. There are various ways of cross-docking, depending on the situation 

(Tavana, Khalili-Damghani, Santos-Arteaga & Zandi, 2017). For a long time, cross-

docking has been in the warehousing industry, where goods are maintained for limited 

to no time in the warehouse. As a logistics principle (Luo, Yang & Wang, 2019), cross-

docking is an instance of shipping and warehousing integration, incorporating 

intermediate nodes into a transport network such that shipments are integrated to 

complete truckloads as well as transport economies become realized (Darvishi, Yaghin 

& Sadeghi, 2020). 

The key point of cross-docking is the exclusive use of a temporary storage area where 

goods are transferred to the corresponding outbound destinations from the unloading 

trucks (Gonzalez-Feliu, 2012). However, when it comes to transport economies, there 

are negative consequences, e.g., long delivery times due to the routing of the fully 

loaded truck. At the very same time, cross-docking strengthens the supply chain, 

preventing incorrect production orders and errors (i.e., bullwhip effect) (Li & Disney, 
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2017). Throughout this multidimensional idea of cross-docking, synchronized real-

time knowledge is key. Warehouse and supply chain administrators should develop 

rigorous inventory management processes and train warehouse workers on those 

processes in order to successfully implement cross docking (Ladier & Alpan, 2016). 

Although cross-docked products are not put away in the specified manner of the 

business, this does not minimize the need to account for certain products when 

accounting for inventory and reconciling supplier and consumer invoices (Shi, Liu, 

Shang & Cui, 2013). 

It seems easy enough, but there are several variables to remember that make cross 

docking a challenge in warehousing, the first of which is distance from the consumer 

or retailer (Rahbari, Nasiri, Werner, Musavi & Jolai, 2019). Suppliers must be situated 

in very close proximity to certain locations to decrease the handling time. Usually, 

what this means for corporations is that they set up warehouses in heavily populated 

areas so that they can produce on demand quickly (Agustina, Lee, & Piplani, 2014). 

While this works for consumers or retailers in densely populated cities, once 

companies move on to areas beyond the city limits, it still poses a challenge. The whole 

concept of cross docking is based on the establishment of a cross dock warehouse in 

far more remote areas, so that demand is still met at a shortened travel time and with 

as little storage facility handling as possible. Items are transported to a warehouse 

where they are processed before being delivered to the retailer for a period of time. 

Items are removed from the original mode of shipping vehicle, ship, and aircraft when 

cross docking, and thus are subsequently repackaged then loaded back into another 

means of transportation to be shipped to the store (Rushton, Croucher & Baker, 2014). 

Often there are goods in the warehouse that are staged, but the aim is to transfer the 

product with minimum storage or handling. In certain cases, cross docking is used 

when an organization has many advantages. 

Crock docking in warehousing must be regarded a fulfillment solution, especially for 

e-commerce companies (Benrqya, 2019). Cross-docking provides major potential for 

cost savings. It should not, however, be used as a panacea by retailers, marketers, 

distributors including manufacturers. A thorough review of the industry, the allocation 

of appropriate upfront costs, and the ability to establish a robust standard operating 
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procedure are needed to introduce a cross-docking service. Note that the primary 

advantage of cross docking is speed (Zuluaga, Thiell & Perales, 2017). Companies 

want to be able to handle their product's demand and get it out to consumers as soon 

as possible. Cross docking ensures that retailers are pleased and, most importantly, the 

clients of the business are fulfilled and their expectations are met (Luo, Yang & Kong, 

2019). And that is one of the key reasons why corporations more frequently turn to 

cross-docking. Organizations need to be able to differentiate themselves in whatever 

way they can, and sometimes it is in the way they distribute their goods. Customers 

want their goods fast and they want them cheap, and cross docking is synonymous 

with lower delivery times and costs (Ardakani & Fei, 2020). 

2.4.5 Warehousing Policy Framework 

There are several parallels between warehouse operations for a manufacturing plant 

and other types of companies, but they have some criteria that are special to their needs 

(Huang, Liu, Mokasdar & Hou, 2013). Creation and operation of warehouses are an 

art form and a science of their own. In particular, 3PLs and large retailers have adopted 

what was once a slow-moving, invisible part of the company's cost center and 

converted it into a highly effective, increasingly automated, and precisely measured as 

well as service-focused resource (Tien, Anh & Thuc, 2019). But at the other hand, 

though at the forefront of automation, measurement and performance on the factory 

floor, manufacturers do not always apply the same degree of industrial design planning 

and management as they would usually need (Lu, Xu & Wang, 2020). The principle 

of material synchronization is perhaps one of the most important conditions for 

handling in a production warehouse.  As the cost of product storage and keeping 

becomes more costly, material synchronization becomes a vital skill to handle 

(Karásek, 2013), and optimizing the design of your warehouse and the support 

equipment used for transporting materials needs to be optimized (Campbell, Jardine & 

McGlynn, 2016). These same potentially enormous efficiencies as well as cost savings 

from material and product synchronization help to allow Kanban techniques such as 

Lean manufacturing, Just-In-Sequence manufacturing, Just-In-Time inventory and 

others (Dorion, Guimarães, Severo, Reis & Olea, 2014). 
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According to Oloruntobi et al. (2023), the implementation of a robust legislative 

framework for warehousing has the potential to incentivize enterprises to make 

investments in innovative storage technology. According to Bhattacharya and Fayezi 

(2021), the establishment of a robust policy framework for warehouses has the 

potential to enhance the level of coordination among various players within the supply 

chain. According to Katunze et al. (2017), the establishment of a robust policy 

framework for warehousing has the potential to enhance competitiveness within the 

warehousing industry. 

Classic lean information notes that "when the stock level is excessively high, problems 

are hidden behind the stocks" so pressure is minimized to boost the supply chain 

reactivity by minimizing output lead time or improving overall coordination of 

material flow (Naufal, Jaffar, Yusoff & Hayati, 2012). Through Material and 

product Synchronization being probably the main differentiation between a traditional 

retailer or 3PL warehouse and a warehouse of manufacturers, most of the other 

warehouse functions would look similar, but with their own twist tailored to the 

specific manufacturing needs (Ross, 2015). The most productive manufacturing 

facilities must take into account the fact that shipments coming into the receiving dock 

can never go to storage, but straight to the production floor, unlike most traditional 

distribution centers (Van den Berg, 2012). In fact, depending on the time of day, the 

goods involved, among others, can need to account for both scenarios. 

Owing to their use in the storage of raw materials and finished goods, warehouses are 

essential components of a production operation (Khajavi, Partanen & Holmström, 

2014). To run at optimum efficiency, effective warehousing operations require careful 

preparation and rigorous attention to detail (Cagliano, DeMarco, Rafele & Volpe, 

2011). When laying out and managing their warehouse, there are many best practices 

that warehouse managers should follow to guarantee that their project runs as smoothly 

as possible. Whereas a certain design and layout may meet the imminent warehousing 

needs of a company, this may not be sufficient to satisfy its immediate requirements 

(Faber, De Koster & Smidts, 2013). Warehousing needs will change depending on the 

growth strategy and output projections of a business, including the need to adapt floor 
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space to additional or extra office areas and find spots for potential loading docks and 

staging areas (Ramaa, Subramanya & Rangaswamy, 2012). 

Operators of warehouse need to maintain adequate room between aisles to assure that 

forklift as well as other warehousing equipment operators have ample space to operate 

their equipment safely (Kay, 2012). It is important to know the operating width and 

turning radius of each operator with access to the warehouse floor to ensure proper 

aisle width. To provide this ample space allows operators to move goods and materials 

safely and keeps floor staff away from machinery paths. For effective and smooth 

operations, sustaining a warehouse is important. Although floor damage and roof leaks 

are critical and immediate maintenance items, preventive maintenance must also be 

carried out. The replacement of light bulbs, inspection of loading dock roll-up doors 

and replacement of broken or damaged shelving are preventive maintenance 

(Baruffaldi, Accorsi, Manzini & Ferrari, 2020). A checklist comprising each item to 

be preserved and the consistency of its operation is the best way to make sure a robust 

preventive maintenance program. 

Paper-laden, manual processes in the production and distribution industries (Ayebeng 

Botchway & Yeboah-Boateng, 2019). Manual procedures take more time, making the 

organization less successful than it should be. To enhance the procedures of 

businesses, the handling of manufacturing documents in order-to-ship, AP, and other 

processes must be updated (Rauhanen, 2018). Warehouse data processing, from 

storage and freight forwarding to inventory management and wholesale distribution, 

all benefit from efficient record management (Laosirihongthong, Adebanjo, 

Samaranayake, Subramanian & Boon-itt, 2018). Many procedures require paperwork, 

and Document Locator converts the paper trail into a single system that handles forms, 

certificates and other essential warehouse documentation electronically (Mao, Xing & 

Zhang, 2018). Management of warehouse records speeds up the processing and access 

of paper documents, so that workers can answer questions faster and warehouse 

inventory can travel faster (Ramaa, Subramanya & Rangaswamy, 2012). In 

accounting, more rapid billing is assisted by immediate access to files. 
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Processing and warehousing firms need to have robust information management 

systems in place to sustain these efforts (Ahmed & Hyder, 2020). If manufacturing 

and warehousing firms are unable to reliably monitor the large quantities of 

information that flow through the process every day, risk is added into the organization 

and efficiency, continuity and precision are difficult to guarantee (Abushaikha, Salhieh 

& Towers, 2018). Employees are likely to handle information in an ad hoc fashion 

without a modern, intelligent information management system in place (Baruffaldi, 

Accorsi & Manzini, 2019). With crucial records distributed across numerous systems 

such as MRP, ERP, CRM, email, file sharing servers, desktops, and even hardcopy 

files, it is difficult to harness this information for compliance, audits, and productive 

operations. More efficient data processing can help reduce the amount of errors that 

slip into your operations (Fumi, Scarabotti & Schiraldi, 2013). Automating workflows 

reduces human error potential and saves time, enabling individuals to concentrate on 

more value-added work (Battista, Fumi, Laura & Schiraldi, 2014). Automation and 

mechanization ensures consistency as well. 

Based on the type of warehouse, regulatory controls over the stock or the facility, the 

types of goods stored, or the particular activities of the organization operating the 

facility, the reporting criteria for warehousing can be vast (Hertog, Uysal, McCarthy, 

Verlinden & Nicolaï, 2014). For the thorough audit and tracking of cargo as it flows 

into and out of agency operated facilities, these records are important. It is important 

that this standard document is correct and that copies are properly preserved at the 

operational site and subsequently scanned/backed in another location for broader 

historical record keeping (Liu, Liu, Zeng & Wang, 2017). Describing a workflow 

throughout the document management system of the organization would simplify 

routing and ensure the delivery of orders as soon as they are received (Abideen & 

Mohamad, 2020). Production of orders just got a whole lot quicker. 

2.4.6 Supply Chain Performance 

A vital ingredient in customer satisfaction is the delivery on time, whether it is meeting 

the date demanded by the customer or a date provided by the supplier (Mansouri, 

Gallear & Askariazad, 2012). Loyalty and trust of consumers is based on meeting 
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standards of delivery. Failure to meet these standards will result in expensive rewards 

to sustain the future business of a customer (Nguyen, de Leeuw & Dullaert, 2018). It 

is no simple job to achieve the perfect order. The demands of consumers have become 

progressively more difficult to fulfill. Not only is it sufficient to have the item in stock, 

but the supplier must deliver the whole order to the customer on schedule, with no 

harm, and with correct documentation (Larke, Kilgour & O'Connor, 2018). The ideal 

perfect order is obtained when all these elements are reached. 

Precise delivery on time is a big part of the customer experience (Zolkiewski, Story, 

Burton, Chan, Gomes, Hunter-Jones & Robinson, 2017). Essentially, it implies that 

the exact quantity of an order and SKU should fit a customer invoice and that it is 

shipped at the stated time to the correct address. Accurate shipping means that the 

consumer gets exactly the right make, model and color at the right time and at the right 

location for the product they ordered (Oltra-Badenes, Gil-Gomez, Merigo & Palacios-

Marques, 2019). The way supply chains function has been changed by electronic 

commerce and associated business-to-business transaction capabilities (Ingaldi & 

Ulewicz, 2019). The Internet has allowed the sharing of information on an unparalleled 

scale, far too quickly for normal consumption (Ingaldi & Ulewicz, 2019). Firms are 

not designed to allow efficient use of warehouse management system data containing 

information on the levels of supplier/customer warehouse inventory and key customer 

ordering trends and transport management systems within which information on the 

location of critical supply chain resources such as goods or vehicles is usually stored 

(Mathur, 2019). 

In integrating the physical movement of goods along the supply chain, these networks 

are key factors. Integration of these systems contributes to global visibility of 

inventory, which in turn leads to lower costs and better customer service by 

minimizing shipping and receiving cycle times, increasing the quality of shipment & 

inventory, and decreasing variability in lead time (Silvestro & Lustrato, 2014). 

Therefore, in increasingly consolidated distribution centers in which automation and 

convergence of warehousing systems is unavoidable, there is a need for these sectors 

to pursue even more efficient and reliable methods for storing, selecting and 

dispatching products (Hong, Dobrzykowski, Park, Näslund & Hulthen, 2012). The 
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importance of availability is the ability by autonomous distribution to make materials, 

finished goods and services accessible to the consumer. The movement of goods and 

services through emerging technologies such as smart logistics and distribution, 

including distribution robots such as drones or autonomous vehicles, is an example of 

this, as is the importance of digital servitization where many IT-based service options 

go beyond the simple distribution of goods or physical services (Rajaguru & Matanda, 

2013). 

Each participant involved in the distribution of the value chain is prepared to avoid 

thinking in a linear way about the relation between each actor and the SC structure 

(Garay-Rondero, Martinez-Flores, Smith, Morales & Aldrette-Malacara, 2019); as a 

multi-dimensional organizational strategy, start betting on growth for the following 

features of the DSC: openness, coordination, collaboration, real-time responsiveness, 

precision and versatility (Albajes, Cantero-Martínez, Capell, Christou, Farre, Galceran 

& Voltas, 2013). It has been shown that a lack of cooperation between actors raises 

inventory costs, extends distribution times and duplicates efforts. Fleet administration, 

fleet utilization, and maintenance should be part of a fleet management module. 

Vehicle monitoring and tracking based on GPS mapping systems, routes and drives, 

positions and objects of delivery will boost efficiency and speed of delivery (Žunić, 

Delalić & Đonko, 2020). 

The transport companies (also called spokes or depots) take the goods of their own 

customers to a centralized hub in hub-and-spoke networks where they are unloaded by 

other spokes for distribution and then fill their lorries with products from other spokes 

that are brought back to their own delivery area (Ilie-Zudor, Ekárt, Kemeny, 

Buckingham, Welch & Monostori, 2015). The delivery areas of the carriage companies 

are combined to ensure that their combination fully covers the network's necessary 

distribution area. Efficiency gains are accomplished by allowing freight companies to 

handle customer shipments to anywhere in the system while only having to cover trips 

to and from the hubs within their own distribution area (Kartal, Hasgul & Ernst, 2017). 

The improvement of truck and container load factors has both economic effects (e.g. 

cost reduction, availability of new 'back-load' options leading to profit increase) and 



 

57 

environmental consequences (e.g. reduction of the number of distribution vehicles 

minimizing congestion, pollution and GHG emissions) (Lin, Zhou & Du, 2018). 

The inventory turnover ratio estimates the amount of times a business sells its 

inventory during the year (Islam, Pulungan & Rochim, 2019). A high ratio of inventory 

turnover showed how best the company performs economically in selling its goods. 

Stock turnover is an indicator of the capacity of management to effectively and 

efficiently use capital (Kumari, 2015). For a profitable and well-organized company, 

precise monitoring and safeguarding of inventory is an important activity. Business 

needs timely and reliable stock position, movement and valuation information (Lee & 

Lee, 2015). ERP systems provide information on the delivery of goods, movement 

within and between locations, selling, removal or disposal of goods, lot and serial 

monitoring, accurate valuation and inventory status of goods at any time (Viet, 

Behdani & Bloemhof, 2018). 

Sales statistics and inventory levels of raw materials, work in progress and finished 

goods, including those in transit and available at warehouses/market outlets, provide 

the data needed for measuring the inventory turnover ratio. Top-class businesses have 

been concentrating on supply chain management and enhancing their productivity for 

a number of years (Tonelli, Demartini, Loleo & Testa, 2016). Lean is an ideal way of 

coordinating work areas, eliminating WIP (Work-In-Progress) and speeding up the 

flow of material across the entire production process (Nicholas, 2018). Effective Lean 

programs provide the consumer with lower inventory costs, improved efficiency and 

flexibility, and quicker response time. Stock turnover is also a significant performance 

indicator that shows the successful use of the company's financial capital (Dhillon & 

Vachhrajani, 2012). 

The ratio of inventory turnover can be reached by categories of inventory or by 

individual items (Hançerlioğulları, Şen & Aktunç, 2016). Inventory turnover is 

characterized as the ratio of sales to average inventory at either the selling price or the 

original cost, with both the numerator and denominator priced. This will help the 

company to recognise circumstances where the inventory does not provide an 

acceptable return on investment (Wild, 2017). Consider reducing the amount you 
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usually purchase from the retailer in order to increase inventory turnover. Inventory 

turns, more often, increase when you buy less stuff. Companies have minimal funds to 

invest in inventory (Silver, Pyke & Thomas, 2016). They could not stock an inventory 

of any item for life. In order to produce the cash needed to pay the bills and return a 

profit, businesses must sell the goods they have purchased. 

The stock turnover rate tests how easily product is transferred through the warehouse 

(Chan & Chan, 2011). Stock turnover can provide a reliable barometer of the 

performance of the business in tandem with other metrics, such as customer service 

level and return on investment. While regarded a metric of inventory control in a 

warehouse to efficiently satisfy the demand of the customer, this rate must be held as 

high as possible in order to prevent delays in delivering the final product (Cohen & 

Roussel, 2013). For the order management process, the percent order fill rate is very 

relevant and inevitably customer-centered (Wei, Liu, Yin, Li & Yu, 2014). It is 

proposed to recognize the opportunities for improvement after having evaluated the 

fill rate performance of the organization. Organizations are encouraged to begin by 

reviewing the existing demand and order fulfillment processes in order to have an 

effective order management system (Rummler & Brache, 2012). 

A gap review by benchmarking ordering management practices to best models/ market 

leaders is also recommended (Talib, Ali & Idris, 2014). A particular percentage value 

should be the filling rate. If the value is below the reference number, it causes reduced 

stock levels however if the value is above, too much inventory is likely to result 

(Fullerton, Kennedy & Widener, 2014). It is important to balance improved customer 

satisfaction associated with a high fill rate against the cost of maintaining higher 

inventory levels (Langenwalter, 2020). This is a balancing act that needs to be 

recognized and a powerful fill rate management system offers operating plans that 

comply with inventory requirements and ensure that planned requirements are met 

(Wan, Evers & Dresner, 2012). The average consumer of today needs the ideal order. 

Having backordered a portion of the order results in lower customer satisfaction 

(Ebrahimi, 2018).  
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There are several returns to manufacturing (Zailani, Govindan, Shaharudin & Kuan, 

2017). The method of receipt of returns is identical to the daily receipt of goods, but 

variations exist (Panagiotidou, Nenes, Zikopoulos & Tagaras, 2017). Operators need 

to determine, for example, if return conditions are met and whether products are still 

in good condition. The WMS must dig up the data that is important (Srinivasan & 

Khan, 2018). Despite the lack of relevance in other organisations, the return 

management process can be extremely useful for supply chain management in terms 

of ensuring appropriate standards of customer support and finding opportunities for 

quality development (Vercraene, Gayon & Flapper, 2014). Returns management tasks 

include environmental compliance with the disposal and recycling of substances, 

operating and repair guidance for anaerobic digestion, troubleshooting including 

warranty repair, creating guidelines for disposal, designing an efficient reverse 

logistics mechanism, and collecting data on returns (Chen, Venkatadri & Diallo, 

2019). 

Mostly during returns process, returns management workers often communicate with 

clients and employees from customer relationship management, product creation and 

marketing, and supplier relationship management (Zouadi, Yalaoui & Reghioui, 

2018). One of the priorities of the management of returns is to reduce returns. This is 

achieved by transmitting return and repair data to product development teams, 

vendors, and other possible contributors to any return issues to guide the enhancement 

of future product designs (Ponte, Naim & Syntetos, 2019). Transportation, 

logistics and distribution networks can also be included in the contact loop of return 

feedback. 

Usually implemented due to safety or quality concerns, product recalls include 

informing consumers and identifying the most efficient return, repair and/or 

replacement procedures (Ni, Flynn & Jacobs, 2014). Other joint efforts for the method 

of return management include the implementation of hazardous materials disposal and 

waste packaging recovery policies around the supply chain. Via a substantial decrease 

in order variability, returns may have a beneficial effect on the operating efficiency of 

these systems, although their complexity is greater (Eilert, Jayachandran, 

Kalaignanam & Swartz, 2017). This variable appeared to increase the variation of the 



 

60 

issued orders for high return yield values, thus indicating a nonlinear relationship 

between order variability with return yield (Eilert, Jayachandran, Kalaignanam & 

Swartz, 2017). 

2.5 Empirical Review 

2.5.1 Transport Integration and Supply Chain Performance 

Transport integration is essential for improving supply chain performance by enabling 

smooth coordination between warehouse and transportation operations. Global 

research demonstrates that the integration of Warehouse Management Systems 

(WMS) as well as Transportation Management Systems (TMS) markedly decreases 

operational expenses and enhances efficiency. Mason (2003) shown via simulation 

that global visibility of inventory and coordinated dispatching across warehouses and 

transport fleets improve supply chain responsiveness while lowering overall costs. 

Advanced technologies, including automation and real-time data analytics, enhance 

inventory management and expedite order fulfillment, underscoring the strategic 

significance of technology-driven integration for competitive advantage in global 

supply chains. 

Research indicates that transportation and warehouse operations are intrinsically 

linked, significantly influencing supply chain performance throughout East Africa. 

Wanjari (2020) demonstrated that integrated transportation and warehousing platforms 

enhance process correctness and dependability; nonetheless, it revealed deficiencies in 

data gathering and system modeling that constrain efficiency improvements. Research 

on transport management within Kenya's manufacturing sectors indicates that effective 

transport management directly enhances supply chain performance metrics, including 

cost reduction, reliability, responsiveness, and asset utilization. The implementation of 

game theory in cooperative transport logistics indicates that horizontal collaboration 

and integration can decrease transport costs by more than 10%, hence improving 

supply chain profitability and flexibility within the regional framework. 

Empirical studies at the local level in Kenya confirm that the combination of storage 

management and transportation greatly impacts supply chain performance.  Mwizerwa 
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(2024) determined that material handling in warehousing exerts the most substantial 

beneficial influence on supply chain performance, succeeded by inventory 

management and warehouse capacity planning, all of which have statistically 

significant effects on operational efficiency. Moreover, transport and logistics 

regulations in Kenya, particularly the preference for road transit, impact supply chain 

results by affecting delivery time and cost efficiency. Research underscores the 

necessity for enhanced investment in automated material handling and improved 

coordination between transportation modes and warehouses to augment supply chain 

agility along with customer satisfaction in Kenyan businesses. 

2.5.2 Volumetrics and Supply Chain Performance 

Globally, warehousing volumetrics like inventory volume, warehouse capacity, and 

material handling have a significant impact on supply chain performance. Empirical 

studies show that effective warehouse capacity planning and layout optimization 

improve order fulfillment speed, accuracy, and overall supply chain responsiveness. 

For example, research demonstrates that appropriately regulating the volumetric flow 

of items reduces process cycle durations and personnel needs, increasing operational 

efficiency and lowering costs. Material handling is very important in volumetric 

management because it reduces lead times and increases customer satisfaction by 

optimizing inventory movement, storage, and retrieval. 

Despite physical restrictions and technical gaps, warehouse volumetrics remain an 

important driver of supply chain success in East Africa and other analogous regions. 

According to studies, warehouses with good volumetric management improve supply 

chain agility and reactivity, resulting in on-time delivery and better customer service. 

However, restrictions like as insufficient automation and improper space utilization 

impede the full benefits of volumetric optimization. According to studies, improving 

warehouse capacity planning and volumetric control in these settings could 

significantly improve supply chain performance by avoiding delays and damage 

during handling. 

Locally in Kenya, case studies from businesses like as manufacturing (for example, 

Inyange businesses Ltd) show that warehouse volumetrics have a statistically 
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significant impact on supply chain performance. Material handling efficiency is highly 

correlated with gains in delivery timeliness, product quality, and cost control. 

Inventory management and warehouse capacity planning also have a significant 

positive impact, with both automated and human handling systems contributing to 

improved supply chain results. These findings highlight the importance of continued 

investment in warehouse volumetrics to support Kenya's developing supply chains, 

hence improving competitiveness and operational excellence. 

2.5.3 Waveless Picking and Supply Chain Performance 

Waveless picking, which allows for continuous, dynamic picking as opposed to batch 

processing, has become a prominent order fulfillment technique on a global scale, 

improving warehouse and supply chain performance. Empirical studies show that 

waveless picking increases inventory picking rates and order accuracy by sequencing 

picking jobs based on real-time priorities and warehouse conditions. This leads to 

better, more regular warehouse operations, as well as less downtime between waves, 

which is prevalent in traditional wave picking systems. Increased throughput, higher 

on-time delivery rates, and fewer picking errors all contribute to significant cost 

savings, as picking costs can account for up to 50% of warehousing charges. Advanced 

warehouse management systems use intelligent algorithms to enable waveless picking, 

resulting in speedier order processing and more customer satisfaction in e-commerce 

and omnichannel fulfillment environments worldwide (Hopstack, 2022; Invia 

Robotics, 2024). 

Regionally, throughout East Africa, especially Kenya, waveless picking procedures 

are becoming more popular as demand for efficient order fulfillment in competitive 

marketplaces grows. Although specific empirical research on waveless picking in this 

region is rare, studies on warehousing efficiency highlight the importance of dynamic, 

real-time picking systems for properly managing variable inbound order quantities and 

service level agreements. The flexibility given by waveless picking is ideally suited to 

the regional logistics setting, where order flows are less predictable and warehouses 

benefit from continuous task interleaving rather than batch processing. Integrating 

waveless picking can address issues such as uneven workloads, order pile-ups, and 
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delayed response times that are common in traditional picking approaches in the region 

(Lisanza, 2021; Wanjari, 2020). 

Although there has been few research on waveless picking in Kenya, relevant 

empirical evidence from warehousing management suggests that increases in picking 

accuracy, labor utilization, and throughput have a significant positive impact on supply 

chain performance. Kenyan warehouses in the manufacturing and distribution sectors 

demonstrate how flexible picking methods, aided by automation and robust warehouse 

management systems, create cost savings and customer service gains. With further 

digital transformation and the use of intelligent warehouse technologies, waveless 

picking is positioned to help Kenyan supply chains by allowing for faster turnaround, 

consistency in warehouse performance, and responsiveness to changing order 

priorities. Future empirical study is required to assess the precise local implications of 

waveless picking, but the available information indicates that it is strategically relevant 

to Kenya's supply chains (Mwizerwa, 2024; Mwangi, 2022). 

2.5.4 Warehousing Fulfillment and Supply Chain Performance 

Globally, it has been empirically demonstrated that effective warehousing fulfillment 

greatly improves supply chain performance by increasing customer happiness, lead 

time reduction, and order accuracy. According research, good warehouse fulfillment 

operations, such as streamlined picking, packing, and timely dispatch, reduce delays 

and inventory holding costs, improving overall supply chain responsiveness. 

According to studies conducted worldwide on warehouse management techniques, for 

example, integrating automated material handling systems with real-time inventory 

tracking leads to increased throughput and fewer order fulfillment errors, which 

eventually enhances supply chains' agility and cost effectiveness (Mwizerwa, 2024). 

Regionally, studies in East Africa, particularly in Kenya's warehousing sector, show 

the growing relevance of improved fulfillment capabilities in the face of rapid market 

expansion and increased consumer expectations. Empirical data indicate that 

warehouses that apply enhanced fulfillment methods, such as standard operating 

procedures for picking, packaging, and dispatch, have higher inventory accuracy and 

on-time delivery rates, which are positively correlated with supply chain performance. 
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Nonetheless, a lot of warehouses continue to struggle with uneven process 

standardization and little automation, which limit service quality and fulfillment 

efficiency (GHSC-PSM, Uganda, 2023). 

Evidence from a number of industries in Kenya shows a strong correlation between 

supply chain performance outcomes including higher customer satisfaction, shorter 

lead times, and cost savings and warehouse fulfillment efficiency. According to a case 

study at Inyange Industries Ltd., supply chain efficiency is enhanced by material 

handling and warehouse capacity planning connected to fulfillment activities. 

Furthermore, it has been demonstrated empirically that efficient employee training and 

warehouse automation in distribution companies improve order processing speed and 

accuracy, lowering errors and boosting throughput to give businesses a competitive 

edge (Odera & Noor, 2024; Mwizerwa, 2024). 

2.5.5 Warehousing Operations and Supply Chain Performance 

The efficiency of any network of distribution is primarily determined by the nodes 

operating within the same networks, i.e., its warehouses (Hubner, Kuhn & 

Wollenburg, 2016). Which demonstrates that the warehouses remain highlighted as a 

vital component towards fulfilling market demands (Kembro & Norrman, 2020). For 

this purpose, warehouses need to efficiently integrate different flow forms, in 

particular the substantially different order and inventory flows for product 

replenishment including online customers (Larke, Kilgour & O'Connor, 2018). 

Inventory replenishment purchases are often scheduled for implied demand with large 

quantities, whereas online consumer purchases are usually limited orders, mostly 

single-order lines of single products, representing higher variability in direct demand 

(Frazelle, 2016). 

In researching the contextual aspects that influenced the planning and control plus the 

deployment of warehouse management systems (Faber, De Koster & Smidts, 2018), 

recognize two classes of variables that reflect the market (external warehouse 

environment) as well as the internal warehouse systems. The authors argue with a basis 

in complexity and dynamism that complexity of tasks plus market changes are crucial 

to understanding warehouses functionality (Azadeh, De Koster & Roy, 2019). While 
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substantial efforts have been made to reduce its use due to its large resources required; 

without warehousing operations, it will be difficult to coordinate the need to link 

manufacturing with end consumers. Managing any warehouse is indeed an incredibly 

tough task and today many businesses resort to digital solutions to monitor their 

available inventory and process of shipping (Kayikci, 2018). Warehouse activities, 

historically viewed as a burden due to high capital and operational costs and are now 

gradually seen as a strategic part of supply chains (Bartholdi & Hackman, 2016). 

With the development of market hubs, digitization in warehousing, e-commerce, drop-

shipping, omnichannels; the way manufacturing firms are doing business has 

revolutionized. Inside the four walls of the factory, however, things appear to remain 

the same. Yet there is actually a quiet revolution going on there. The initial 

warehousing revolution took place in the years preceding the beginning of the 

millennia. Warehouses were made paperless. The order pickers' job was changing 

drastically. They no longer held paper pick slips, but obtained their assignments 

remotely from the warehouse management system (WMS) via wireless terminals or, 

later, via voice headsets. Many tasks were guided and managed in real-time by the 

WMS. This resulted in greater productivity and less mistakes. 

In their research on a knowledge-based planning framework for logistics operations to 

reduce risk in warehouse order fulfillment, Lam, Choy, Ho, Cheng and Lee (2015) It 

has been identified that small volumes of customer orders with high product varieties 

are often received by logistics service providers with demands for personalized value 

added services and timely delivery, so the warehouse must prepare its logistics strategy 

in such a way that the quality of its services can be effectively preserved. In particular, 

if they fail to resolve the issues and threats correctly, they must pay attention to the 

potential risks that can arise during logistics operations in order to avoid losses. The 

role of the warehouse in a supply chain is no longer just to hold a large amount of stock 

in storage in order to survive in today's highly competitive business climate. 

Alternatively, logistics service providers (LSPs) also accept customer orders of high 

product varieties in limited amounts, with demands for personalized value-added 

services as well as timely delivery. 
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The simultaneous determination of warehouse layout and control policies is discussed 

by Roodbergen, Vis and Taylor Jr (2015). They explained that in the order fulfillment 

phase of a supply chain, it is always the warehouse that plays a central role in making 

the right product available at the right time to the right customer. Under several distinct 

design philosophies, the authors consider layout variables for the warehouse, such as 

the number of primary aisles used, the number of cross-aisles and the aisle length. At 

the same time, control policies are taken into account, such as storage policies and 

routing. To assess the output of the different resulting scenarios, simulation is used. 

To minimize the necessary number of replications while achieving a predetermined 

accuracy in determining the best configuration, a screening and selection technique is 

employed. In addition, because consumer rivalry is growing, getting the correct parts 

available at the right time is crucial to a company's success or failure. Therefore, there 

is an opportunity for businesses to have inventory available at well-placed, well-

designed distribution centers and to work successfully in these centers. Obviously, it 

is not possible to do this free of charge. A significant majority of overall logistics costs 

are warehousing and product carrying costs alone. 

Accuracy of stock data can be critical for warehouse operations, SKU preparation, and 

inventory management and monitoring of incoming and outgoing goods in the supply 

chain and logistics sectors (Alyahya, Wang & Bennett, 2016). Many consumers now 

choose to buy goods online and demand a quick delivery of ordered products directly 

at their door steps to be dispatched (Atieh, Kaylani, Al-abdallat, Qaderi, Ghoul, Jaradat 

& Hdairis, 2016). Thus, in increasingly centralized distribution centers in which 

modernization, automation and convergence of warehousing systems is unavoidable, 

there is a need for these sectors to pursue even more efficient and reliable methods for 

storing, selecting and dispatching products (Mena, Bourlakis, Hübner, Wollenburg & 

Holzapfel, 2016). A selection algorithm was built within the RFID inventory 

management system to pursue an optimal solution in order to optimize productivity in 

material handling operations and reduce operating costs, allowing the manipulation of 

RFID-tracked items under pre-defined rules by assigning priority (if applicable) to one 

of the selected items to move to a designated collection point (Alyahya, Wang & 

Bennett, 2016). 
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Order picking is the center of warehouse operations and major studies have been 

carried out to enhance its effectiveness (Li, Huang & Dai, 2017). An effective batching 

method based on the coefficient of similarity that is determined by overlapping 

channels between orders is proposed at the stage of order batching. Results of their 

(Li, Huang & Dai, 2017) study show that under different order sizes and order 

structures, the proposed joint optimization algorithm has potential advantages, 

implying that it is successful and efficient, particularly in the online retailing of fast-

moving consumer goods. B2C electronic commerce's rapid growth draws public 

attention to the quality of warehouse operations (Li, Huang & Dai, 2017). Order 

picking, as the center of warehouse operations, defines warehouse operation efficiency 

in terms of both cost and responsiveness. In the literature, material handling operations 

have gained extensive attention with a strong emphasis on order-picking operations 

(Larco, De Koster, Roodbergen & Dul, 2017). In order to fulfill a given demand 

specified by one or more customer orders, order picking is about retrieving stock 

keeping units (SKUs) from their storage locations. For shipment of each order, these 

SKUs are then sent to the sorting process. 

Owing to the growing complexity and variety of client requests, warehouse operations 

need to adjust (Lee, Lv, Ng, Ho & Choy, 2018). Due to the highly personalized orders, 

which appear to be of limited batch size but with wide variety, the demand for real-

time data and contextual information is needed. As orders often shift according to 

customer requirements, it is of high importance to synchronize purchase orders to help 

production to ensure on-time order fulfillment (Trappey, Trappey, Fan, Hsu, Li & Lee, 

2017). However, the slow and unreliable method of order picking has detrimental 

effects on the delivery of the order. To increase efficiency and react accordingly to 

changing consumer needs, product design, manufacturing, packaging and distribution 

(Strandhagen et al., 2017). In the light of Industry 4.0, Physical Internet will reshape 

future logistics on how physical items are transported, managed, processed, supplied, 

realized and used worldwide to enhance logistics performance and sustainability (Lee, 

Lv, Ng, Ho & Choy, 2018) and cyber-physical networks and the Internet of Things 

(IoT) make it possible to communicate and interact with industry-relevant products 

such as materials, sensors, machines and products or physical Internet containers 
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(Hopkins & Hawking, 2018). It is possible to track and monitor all connected products 

in order to allow manufacturers to know the trends and results. 

2.5 Critique of Existing Literature Relevant to the Study 

The rising globalization, the development of the world economy and the growth of 

market order industrialism have triggered increased demand for logistics, 

transportation, as well as warehousing services. The role of warehouses in the supply 

chain is very important because they make a major contribution to the storage of 

products from the time of production until the goods are shipped on demand to 

customers. A warehouse is not only a place to store inventories, but also to maintain 

and run value-added facilities in today's highly competitive market climate (Kolinski 

& Sliwczynski, 2015). The warehouse operations carried out at the various material-

handling nodes reflect a vital feature of distribution networks (Hübner, Kuhn & 

Wollenburg, 2016). For instance, one key obstacle is to efficiently combine the 

processing and distribution of small online customer orders with chain store 

replenishment deliveries, orders including shipments previously handled in different 

components (Mena, Bourlakis, Hübner, Wollenburg & Holzapfel, 2016). 

Laosirihongthong, Adebanjo, Samaranayake, Subramanian and Boon-itt (2018) in 

their study to prioritize overall performance metrics relevant to warehouse operations 

in manufacturing, third party logistics service providers and supply chains of the retail 

industry; it pointed out that this study considers both metrics in considering the overall 

performance of warehouse operations due to the importance of quality and 

responsiveness measures rather than just efficiency measures. An adaptive 

methodology involving the Q-sort method was used in the analysis to group measures 

into four groups. In order to prioritize individual performance metrics for each group, 

Fuzzy analytical hierarchy approach was then used, and integral liner programming 

model was used to validate prioritized categories, utilizing the judgment of multiple 

decision makers across three industries. However, as part of the implementation of the 

proposed approach in practice, the overall methodology suitable for industry-specific 

contexts failed to guide it. Performance measures across efficiency and sensitive 

categories have been considered in this report, but the responsive category is limited 
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to very few performance measures, such as response to urgent deliveries and time for 

customer inquiries. 

Mourato et al., (2020) to enhance the receipt and placement of products in the 

warehouse as well as the internal logistics of a bus manufacturing business by acting 

on the processes of supply line management; using the technique of action research, 

which seeks to create transferrable information through a realistic approach to other 

organizations whose circumstances are similar to those of this report. The realistic 

behavior and the expertise gained co-create the modifications necessary for the 

processes of change. Through these changes, the study established that it is possible to 

standardize the supply and remove the retention of picking carts on the line, simplify 

the handling of materials supplied in store boxes, increase inventory control and 

promote the process of picking and storing materials. 

Abideen and Mohamad (2020), in the warehouse of Malaysian pharmaceutical 

development, applied value stream mapping (VSM). The study's projected results 

included the quantification of wastes, increase in the percentage of value added and 

reduction of lead time. The research was performed by a single pharmaceutical firm. 

The findings of the study is deployable and in similar production organizations can be 

practical. This study provides strong insights that will help design lean supply chains, 

especially in the pharmaceutical domain, in contrast to traditional VSMs that capture 

core production processes. The study also discussed the feasibility of the lean in the 

pharmaceutical warehouse and the reduction in lead time to boost marketing, sales and 

demand forecasting. 

Abideen and Mohamad (2020), to facilitate dynamic quantitative analysis and 

visualization utilizing discrete event simulation (DES) technique of the future state of 

a warehouse supply chain value stream map. The goal of this study was to apply the 

Value Stream Mapping (VSM) and DES integrated approach to a Malaysian 

pharmaceutical manufacturing warehouse. The primary emphasis is on reducing the 

lead time of the warehouse supply chain by initially creating a value stream supply 

chain map (both current and future state) and incorporating its data into a DES 

modeling and simulation program to dynamically simulate changes in the future value 
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stream map of the state. This research was restricted to the warehouse environment, 

and in order to specifically visualize and quantify all possible Lean assumptions such 

as radio frequency image identification/Andon (Jidoka), 5S, Kanban, Just-In-Time and 

Heijunka, more process models and functional improvements in the DES software 

systems are very much required. DES, nevertheless, has a competitive advantage in 

extracting dynamic features from a static VSM timeline and capturing information of 

discrete events precisely by picturing the alteration of the facility and the 

corresponding lead time. 

Three phases were carried out to research the most commonly used lean warehouse 

activities in Brazilian warehouses, Pereira, Anholon, Rampasso, Quelhas, Leal Filho 

and Santa-Eulalia (2020): literature review, a numerous case study and an overview of 

the application of lean warehouse practices by an engineering committee. Therefore, 

both qualitative and quantitative methods have been employed. In addition, the 

analysis, with an exploratory and descriptive character, has an applied nature. Results 

have shown that the most implanted procedures, regardless of the type of criteria used, 

are those that do not require technology investment. On the other hand, in some of the 

operations, activities such as RFID and Cross Docking systems were not identified, 

which suggests various possibilities for improvement. While this study examined the 

operations of 10 warehouses in Brazil and considered the various sectors and states of 

the country, the size of the sample is characterized as a research limitation. 

The literature currently available in Kenya on supply chain performance and 

warehouse operations continuously emphasizes the beneficial and noteworthy 

influence of warehousing management techniques on supply chain results. Effective 

warehouse management, which includes accurate labeling, damage-free delivery, 

proper product storage, and close proximity to customers, directly enhances supply 

chain performance by guaranteeing timely and accurate order fulfillment, according to 

a descriptive study of manufacturing firms done by Mwema and Achuora (2020). 

Similar findings were made by Rotich and Ndeto (2024), who found that automation 

and real-time inventory tracking are associated with increased efficiency and order 

accuracy, and that warehouse management systems have a positive impact on the 

performance of fast-moving consumer goods (FMCG) supply chains in Kenya. These 
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studies show that warehouse management plays a vital role in facilitating the 

effectiveness of supply chains in a number of Kenyan industries. 

However, a large number of studies conducted in Kenya mostly use correlations and 

cross-sectional survey designs; they rarely conduct causal analysis or longitudinal 

studies to determine the long-term effects of storage activities on supply chains. 

Generalizability is further constrained by the use of management self-reports and a 

small sample size (Mwema & Achuora, 2020; Rotich & Ndeto, 2024). Furthermore, 

whereas research from across the world highlights the revolutionary potential of 

cutting-edge warehouse automation technology, Kenyan studies have not yet 

thoroughly examined or experimentally validated the effects of robotics, artificial 

intelligence, as well as machine learning in warehousing situations. The limited studies 

on warehouse automation systems in Kenya, such as those conducted by Irungu et al. 

(2023), show encouraging results in terms of accuracy and speed, but they are sparse 

and sector-specific. 

Moreover, the current literature pays little attention to local contextual variables such 

as infrastructure restrictions, regulatory environments, and logistics network 

topologies, all of which have a significant impact on warehousing performance in 

Kenya. For example, while supply chain studies in the retail and pharmaceutical 

industries recognize the importance of inventory management and supplier network 

architecture, the nuanced implications of warehouse operational issues remain 

unexplored (Joseph & Righa, 2020; Ominde & Kiarie, 2020). Future study should use 

mixed-methods designs and multi-sectoral case studies to investigate technology 

uptake, personnel training, and process standardization in Kenya's warehousing sector.  

Such efforts would improve theoretical understanding and practical frameworks for 

optimizing supply chain performance in Kenya. 

2.6 Research Gaps 

Even while warehouse operations are becoming more and more strategically important 

in contemporary supply chains, the so-called silent warehousing revolution has not yet 

been thoroughly and methodically examined. The majority of the existing research has 

either looked at warehousing from a narrow technical perspective, emphasizing layout, 
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design, and operational configurations (van Gils, Ramaekers, Caris & de Koster, 2018) 

or from a broad network perspective, concentrating on multi-channel and omni-

channel logistics (Melacini, Perotti, Rasini & Tappia, 2018). The comprehensive role 

of warehousing in supply chain efficiency has not been sufficiently reflected by such 

disjointed approaches, especially in industries like food and drinks where perishability 

and market volatility raise the stakes. This draws attention to a contextual gap because 

affluent economies, where the majority of the current research is based, have very 

different warehousing realities than emergent economies like Kenya. 

According to previous research, there are gaps in information regarding performance 

measures, decision-making processes, and supply chain managers' impact on decisions 

pertaining to warehouses (Laosirihongthong et al., 2018). Rather of being empirically 

based, research on lean warehousing, for example, has frequently been tool-focused 

and prescriptive, with minimal attempts to evaluate theoretical models across various 

contexts (Mourato et al., 2020). Similar to this, studies that focus on logistics 

warehouse bottlenecks and inefficiencies (Ribino et al., 2018) or optimize retail 

distribution (Wong et al., 2018) offer valuable insights, but they do not expand their 

analysis to food and beverage supply chains, where operational vulnerabilities appear 

in different ways. These gaps in knowledge highlight the need for more research on 

the effects of modern warehouse advances on supply chain outcomes in particular 

industries, including transport integration, volumetric management, waveless picking, 

and fulfillment optimization. 

Concerns regarding generalizability to the Kenyan setting are raised by the fact that a 

large portion of the existing information comes from case studies or survey data in 

non-African locations, such as the Middle East (Mourato et al., 2020) or Europe (Kim, 

Dekker & Heij, 2018). The food and beverage industry has received little attention in 

local research, which has mostly concentrated on warehouse management in state 

businesses (Mutai & Moronge, 2017), general manufacturing (Ominde & Kiarie, 2017; 

Mutua, Ngugi & Otieno, 2018), or distribution companies (Asudi & Shale, 2019). Few 

studies have been conducted to examine the relationship between supply chain 

performance and warehouse operations in this particular context because of the 

industry's distinctive features, which include short product life cycles, high sensitivity 
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to demand changes, and regulatory requirements. Both theoretical advancement and 

useful advice are limited by this empirical lack. 

Although helpful, descriptive surveys, conceptual reviews, and single case designs are 

used in many studies; these methods limit the strength of generalizations and have 

limited explanatory value. Few utilize sophisticated analytical tools or multi-method 

approaches to examine the causal links between supply chain performance and 

warehousing operations.  For instance, although forecast bias studies (Kim, Dekker & 

Heij, 2018; Kembro, Norrman & Eriksson, 2018) show efficiency gains, they 

frequently only explore the methodological potential of cross-sector, cross-country, or 

longitudinal analyses, leaving single-warehouse case applications unexplored. The 

trustworthiness of current research in Kenya is limited because they mostly rely on 

self-reported data without triangulation. 

Given these methodological, empirical, contextual, and knowledge deficiencies, more 

study is required to examine how warehouse operations affect the supply chain 

performance of Kenyan food and beverage processing companies. In addition to 

providing practical insights for practitioners and policymakers looking to turn 

warehousing from a bottleneck into a source of competitive advantage, such work 

would further academic discourse by expanding warehousing research into 

underrepresented sectors and contexts. 

2.7 Summary 

The chapter presented a comprehensive literature review centered on the area of 

interest. The network theory was presented to anchor transport integration 

(Distribution Scheduling, Shipment Consolidation and Tracking); the theory of 

constraints anchored volumetrics (Warehouse Capacity, Shipping Volume and Lead 

Time); systems theory anchored waveless picking (Multi-order Pick, Single-piece Pick 

and Order Planning); contingency theory anchored fulfillment (Packing, Chaotic 

Storage and Cross Docking); while Strategy Structure Performance Paradigm Theory 

anchored warehousing policy framework (Warehousing Requirements, Warehousing 

Procedures & Warehousing Documentation). An empirical review was carried out 
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together with a critique of existing literature relevant to the study. Finally, the research 

gaps were presented. 

  



 

75 

CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

The chapter addresses the methodological framework that will be used to address the 

research objectives hypothesis. The key objective of the chapter will be the collection, 

tabulation and interpretation of data concerning the variables in the research and the 

statistical analysis to ascertain if the hypotheses have indeed been validated. In 

particular, the chapter focuses on: Research Design, Target Population, Sampling 

Frame, Sample Size and Sampling Method, Research Methods, Pilot Testing, 

Procedure for Data Collection, Model Data Processing and Analysis and Assumptions. 

3.2 Research Design 

The study adopted a mixed research design with both qualitative and quantitative 

approaches. A quantitative approach is strongly linked to deductive testing of theories 

through hypotheses, while a qualitative approach to research generally is concerned 

with inductive testing (Saunders, Lewis & Thornhill, 2013). Myers, Well and Lorch 

(2010), define the research design as a research structure, strategy and plan that is so 

formulated as to provide solutions to the research questions or problems. The strategy 

is the entire study structure or framework. That is the prearrangement of the 

requirements for the collection, processing and analysis of data in such a way that it 

seeks to integrate the importance of economic research into the process. This requires 

a limited range of data over a span of days and nights, weeks or months in order to fix 

a research problem and answer a research question (Collis & Hussey, 2013).  

3.2.1 Research Philosophy 

Any study should start by looking at the research philosophy, which basically deals 

with the creation of knowledge and an evaluation of its nature (Ryan, 2006). The 

selection of research philosophy in every study is primarily influenced by the 

researcher’s worldview. Each study interprets a comparable circumstance differently 

(Ward, Hoare & Gott, 2015). Research philosophy centers on the nature and generation 
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of knowledge. The research was motivated by the principles of epistemic science.  

Three epistemological viewpoints exist: realism, positivism, and interpretivism 

(Adams, Keane & Dutton, 2005). 

This research adhered to a positivist study paradigm, which is epistemological in 

nature.  The study emphasized impartiality, so limiting its scope to the collection and 

analysis of data to guarantee that the conclusions are quantifiable and discernible (Fox, 

2008). Epistemological endeavors within the positivist paradigm concentrate on 

analyzing the social system via the lens of natural science (Hinchey, 2010).  

Predictions can be made within the framework of positivism, grounded in previously 

seen and elucidated reality and their interconnections.  

Furthermore, Wyly (2009) asserts that the positivist research paradigm can be 

employed to investigate actual organizational phenomena through the scientific 

measurement of human and systemic activities, thereby facilitating the examination of 

the correlation between warehousing operations and the supply chain performance of 

Kenya's food and beverage processing enterprises. The choice of research philosophy 

was predicated on the hypotheses the study aimed to evaluate. The research philosophy 

of positivism allows for the testing of hypotheses and the generalization of results, 

asserting that it can be employed to investigate actual occurrences within firms through 

scientific measurement and analysis of human behavior and systemic patterns. To 

validate the hypothesis, it is essential to convert philosophical notions into observable 

elements (Park, Konge & Artino Jr, 2020). 

3.3 Target Population 

Population is a category of individuals, items, companies or even objects where the 

samples are drawn for analysis (Mugenda & Mugenda, 2012). Moreover, according to 

Kombo and Tromp (2009), a population corresponds to a whole group of people, 

institutions or entities with something in common that perhaps the researcher is 

interested in. The target population is a very well-defined or identified collection of 

individuals, groups of people, families, companies, facilities, elements or events to be 

examined (Zikmund & Babin, 2012). This means that the target population should 

match a certain set of criteria to be analyzed by the researcher, and therefore should be 
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homogenous. The target population of the study was the 134 food and beverages 

processing firms in Nairobi County as listed in the Kenya Association of 

Manufacturers (2021) (Appendix C). Contextually, the research selected the 

warehousing managers from each of the companies participating in the research. 

Consequently, the warehouse managers were the unit of observation while the food 

and beverage processors were the unit of observation. 

3.4 Sampling Frame 

Sampling is essentially selecting a few of the elements for analysis from a population 

(Cooper & Schindler, 2003). The sampling frame provides a list of all the items or 

elements from which a sample can be taken. It is arranged in such a way as to describe 

the basic characteristics of a population, e.g., classification of organizations by 

industry or sector. A sampling frame of this study included 134 food and beverages 

processing companies in Nairobi City County that are members of the Kenya 

Association of Manufacturers, 2021 (see appendix C). 

3.5 Sampling Technique and Sample Size 

The word sample refers to a section of the population chosen for study to represent the 

entire population. The study utilized simple random sampling where a sample is 

selected for study from a population and each individual is chosen entirely by chance 

and each member of the population has an equal chance of being included in the sample 

(Mugenda & Mugenda, 2003). Kothari (2017) asserted that at least 30 per cent of a 

homogeneous target population is appropriate to be used as a sample for analysis in 

research. The Taro Yamane Formula of 1967 was used to obtain the sample size. As 

such, the study used more than 50% of the target population as the sample size. This 

gave us a sample size of 100 firms. The research selected the warehousing managers 

from each of the companies participating in the research. 

n = 
𝑁

1+N(e)2
 

Where;  
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n = Sample size,  

N = Total population  

e = 0.05  

n = 
134

1+134(0.05)2
 

n = 100.374531835206 

Rounded off to the nearest whole number n = 100 

3.6 Data Collection Instruments 

Creswell (2003), describes data collection as a way of collecting information from 

selected study subjects. It includes the methods the researcher would follow in the 

study's data collection process in order to achieve the study's research goals. The study 

utilized a research questionnaire as the instrument to collect data. Mugenda and 

Mugenda, (2003), describe the questionnaire as a list of questions which assist the 

researcher in gathering the information specifically intended. A questionnaire is a tool 

for collecting data over large samples and is intended to translate the objectives of a 

study into questions, and the answers to each question provide enough data needed to 

test the hypothesis. 

3.7 Data Collection Procedure 

Bhattacherjee (2012) asserts that there are a number of methods available to 

researchers for implementing the data collecting instrument, such as in-person 

distribution and administering, telephone-assisted distribution and administration, 

mailing, and the drop-and-pick-up approach. While both in-person and telephone-

assisted administration give researchers the chance to learn more, neither method is 

ideal for reaching a large number of people and often results in a high proportion of 

nonresponse (Shaughnessy, Zechmeister & Jeanne, 2011) Conversely, drop and pick 

approaches have a much greater response rate and effectively eliminate non response 

bias (Allred & Davis, 2010). Selected respondents were given questionnaires by 
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appointment as well as, drop and pick up technique, with a university introductory 

letter describing the objective of administering the questionnaire. Both physical 

delivery as well as web - based mailing of study questionnaires to the selected 

participants were used to collect the required data. To increase the rate of response for 

web - based questionnaires which were mailed, targeted respondents were contacted 

through telephone and persuaded to participate in the research. 

3.8 Pilot Study 

Kombo and Tromp (2009), defines a pilot study as a model and a principal survey 

rehearsal. A pilot study was carried out using the questionnaires developed to test and 

improve the flow plus clarity of the questions prior to the actual collection of the data. 

For a pilot study a small portion of the population is adequate as recommended by 

Orodho (2003). As proposed by Mugenda and Mugenda (2003), the number should be 

low in the pre-test, around 1 per cent to 10 per cent of the target population. The 

questionnaire was checked in this analysis on 10 per cent of the total sample size, 

which translated into 10 respondents. The questionnaire was tested pilot at 10 food and 

beverages processing companies which was a subset of the target population although 

not in the study, and the questionnaires were filled out by warehouse managers. Drost 

(2011), argues that a pilot test helps to fine-tune the questions by eliminating certain 

pointless things and introducing others to better interact with the participants in the 

study. A pilot study is a mini-version of a full-scale study or a trial run conducted in 

order to prepare for the full study. 

3.8.1 Reliability of Data Collection Instrument 

Reliability is measurement consistency or measurement stability over a wide range of 

conditions were essentially the same outcomes must be collected. Abbott and 

McKinney (2013) stated that reliability is the extent to which each use of a given 

measuring instrument produces the same result. Typical approaches for estimating 

reliability tests in behavioral research include reliability for test-rest, alternate ways, 

split parts, reliability inter-rater and inter-consistency (Drost, 2011). This research 

followed the method of internal consistency to estimate reliability of the tests. Internal 

consistency is tested using an alpha of the Cronbach. Cronbach’s alpha is a reliability 
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coefficient that was used to test the reliability of the questionnaires to give an unbiased 

estimate of the generalizability of data. According to Zinbarg (2005), for research 

instruments Cronbach’s alpha greater than 0.7 is acceptable. 

3.8.2 Validity of Data Collection Instrument 

The questionnaire’s validity was established using different approaches to ensure that 

with minimal variance what is intended to be measured and executed is achieved. The 

validity tests performed included: content, face, and construct validity. For content 

validity; as per the study variables, the questionnaire was formulated and 

operationalized to ensure adequacy as well as interpretability of the items for each 

variable in relation to the study's purpose and objectives. In addition, the validity of 

content was be verified by the managers and professionals by expert opinion. 

The questionnaires were all subjected to expert review and opinion from at least two 

external experts for face validity, who extensively tested the generalizability of the 

research instrument at face value. The extent to which a test measures an intended 

hypothetical construct is called construct validity (Mugenda & Mugenda, 2003). The 

use of a panel of experts is a way to assess this type of validity; the experts can examine 

the items and decide what the specific item is intended to measure (Kothari, 2004). 

Construct validity can be reached by constraining the questions to conceptualizing the 

variables and ensuring that each variable's indicators fall within the same model. The 

aim of this test is to ensure that each metric evaluates the construct it is supposed to 

evaluate appropriately. 

3.9 Data Analysis and Presentation 

According to Mugenda and Mugenda (2003), analyzing data aims to make generalized 

statements about how data categories or concepts are related. SPSS version 29 was 

used to analyze both inferential and descriptive data of every variable. 

3.9.1 Qualitative Analysis 

Using content analysis, the qualitative data was analyzed. Evaluation of the content 

involves categorizing the answers of the open-ended questions based on common 



 

81 

themes in order to draw a conclusion. The data was collated into the respective 

thematic areas. According to Frankel and Wallen (2000), this method includes reading 

through all the research questionnaires, submissions and other data sources, creating 

codes, coding the data, and drawing correlations between the various discrete data 

items. 

3.9.2 Quantitative Analysis 

Quantitative data will be analyzed using statistical methods involving descriptive and 

inferential data. Descriptive analysis consists of using mean and standard deviation. 

Descriptive analysis involves summarizing and interpreting quantitative data through 

the use of the mean and standard deviation. The mean serves as a measure of central 

tendency, representing the average value within a dataset. It reveals where most data 

points are concentrated and offers insight into the general trend or performance across 

the variables examined (Livingston, 2004). For example, a higher mean score may 

indicate stronger performance, whereas a lower mean suggests weaker outcomes for 

the attribute measured. 

Meanwhile, the standard deviation quantifies the variability or dispersion of data 

around the mean (Livingston, 2004). It reflects how consistently the data points are 

distributed. A small standard deviation indicates that the values are tightly grouped 

near the mean, showing greater consistency among responses. In contrast, a large 

standard deviation reveals that the data are widely scattered, signifying substantial 

variation among observations. By combining the mean and standard deviation, 

researchers are able to present a comprehensive depiction of the dataset. The mean 

identifies the central position of the data, while the standard deviation describes the 

extent of deviation from this center. Together, these statistics provide a clear and 

concise summary of the data’s overall pattern and distribution, forming the core of 

descriptive analysis. Additionally, a multiple regression model was applied to analyze 

the relationship between the variables on the role of warehousing versus supply chain 

performance. 
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3.9.3 Data Presentation 

Tables, were utilized in this investigation in order to effectively display the findings.  

When presenting the data, the study utilized percentages, tabulations, means, and 

several other measures of core patterns.  The responses received were summarized in 

tables for the purpose of the subsequent analysis, which also made comparisons easier.  

3.9.4 Statistical Model 

The Pearson correlation coefficient was employed to assess the strength and direction 

of the relationships between the study variables. This method was suitable because the 

variables were measured on interval or ratio scales and satisfied the assumptions of 

linearity and normality. The coefficient, ranging from –1 to +1, indicates how 

alterations in one variable are associated with changes in another: positive values 

signify direct relationships, negative values reflect inverse relationships, and values 

close to zero suggest no linear correlation. The analysis facilitated the identification of 

significant associations among the key variables, serving as a foundation for 

subsequent inferential analysis (Field, 2018). Beyond performing correlation analysis; 

where correlation is the degree of relation between variables that exists: the presence 

of a linear relationship between two variables can be examined using regression 

analysis. The general linear regression model for this research was: 

Y= β0 + β1X1 + β2X2 + β3X3 + β4X4 + ε 

The study also utilized a multiple regression model. The equation of general multiple 

regression model was: 

Y= β0 + β1X1 + β2X2 + β3X3 + β4X4 + ε 

Where;  

Y= Supply Chain Performance 

β0= Constant 

βi is the estimated coefficient for Xi (i=1, 2, 3, 4) 

X1 = Transport Integration 
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X2 = Volumetrics 

X3 = Waveless Picking 

X4 = Warehousing Fulfillment 

ε = Error Term 

After moderation, the model was as follows: 

Y= β0 + β1X1Z + β1X2Z + β1X3Z + β1X4Z + ε 

Where Z = Warehousing policy framework (moderating Variable) 

3.10 Variable Definition and Measurement 

The definition and measurement of variables is shown in Table 3.1. 

Table 3.1: Variable Definition and Measurement 

Variable 

Type 

Variable 

Name 

Measures Scale 

Independent 

Variables 

Transport 

Integration 
 Distribution Scheduling 

 Shipment Consolidation 

 Tracking 

 Ordinal 

 Ordinal 

 Ordinal 

 Volumetrics  Warehouse Capacity 

 Shipping Volume 

 Lead Time 

 Ordinal 

 Ordinal 

 Ordinal 

 Waveless 

Picking 
 Multi-order Pick 

 Single-piece Pick 

 Order Planning 

 Ordinal 

 Ordinal 

 Ordinal 

 Warehousing 

Fulfillment 
 Packing 

 Chaotic Storage 

 Cross Docking 

 Ordinal 

 Ordinal 

 Ordinal 

Moderating 

Variable 

Warehousing 

Policy 

Framework 

 Warehousing 

Requirements 

 Warehousing 

Procedures & 

Documentation 

 Ordinal 

 Ordinal 

 Ordinal 

Dependent 

Variable 

Supply Chain 

Performance 
 Delivery Accuracy 

 Inventory Turnover 

 Order Rill Rate 

 Rates of Return 

 Ordinal 

 Ordinal 

 Ordinal 

 Ordinal 
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3.11 Diagnostic Tests 

Diagnostic tests were done to check the fitness of data for analysis. The study tested 

normality, heteroscedasticity, multicollinearity, linearity as well as autocorrelation. 

3.11.1 Normality Test 

According to Garson (2012), a normal distribution is assumed in many statistical 

procedures. Ghasemi and Zahediasl (2012) postulate that to eliminate statistical errors, 

estimated to exist in about 50% of published statistics, it’s prerequisite to test the 

goodness of fit of data; normality. Ghasemi and Nowak (2017) catechize that, should 

this assumption of normality fail to hold, then it becomes impossible to draw accurate 

and reliable conclusions. Various tests of normality exist. These include: Kurtosis, 

Shapiro Wilk’s W test, Kolmogorov-Smirnov D test, and the Q-Q graphical plot 

(Westfall & Henning, 2014). Kurtosis, according to Westfall and Henning (2014), is a 

test used to measure heavy tails, taildess, of the probability distribution, that is based 

on a scaled version of the fourth moment of the data population. According to Garson 

(2012), the kurtosis of a normal, univariate distribution is 3. Distributions with 

Kurtosis less than 3, platykurtic distributions, reflects that the distribution produces 

fewer and less extremes than the normal distribution while the opposite is true for 

distributions with Kurtosis higher than 3 (Leptokurtic distributions). 

On the other hand, the Shapiro-Wilks, W, test, of Shapiro and Wilks (1965), utilizes 

the null hypothesis principle to check whether a sample came from a normally 

distributed population (Razali & Wah, 2011). Garson (2012) asserts that for a given 

variable distribution, W, should not be significant if the variables’ distribution is not 

significantly different form normal. Garson (2012) postulates that W is the correlation 

between given data and its corresponding normal scores, where if significantly lesser 

than 1, the assumption of normality is not met. 

3.11.2 Heteroscedasticity Test 

This study conducted the test of heteroskedasticity to establish whether the variance 

of the error term is constant (Homoscedastic) as recommended by Ishak and Ahmad 
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(2018) and Jamshidian and Jalal (2010) offer that non homogeneity of variance, 

referred to as heteroscedasticity, increases chances of type 1 error; it leads to bias in 

test statistics and confidence intervals. Various test of homoscedasticty exist such as: 

Levene’s test; Park Test, White Test and; Breusch Pagan test (Adkins, Campbell, 

Chmelarova & Carter Hill, 2012). This study relied on the Breusch-Pagan Godfrey’s 

Test for heteroskedasticity. When using the Bresuch Pagan test, constant variance is 

established when P-value of the test is greater than the critical value (Halunga, Orme 

& Yamagata, 2017). 

3.11.3 Multicollinearity Test 

Multicollinearity, a situation where one or more independent variable is explained by 

other predictor variables (Kock & Lynn, 2012), with a high degree of accuracy, may 

lead to type II error in hypothesis testing. It can cause inaccurate estimates of 

coefficient values, which may lead to model over fitting in statistical analysis, thus 

causing out of sample predictions being imprecise (O’Brien, 2007). The study 

performed the test of multi collinearity by calculating the Variance Inflation Factor 

values (VIF) and Tolerance as recommended by Collis and Hussey (2014). Non-

multicollinearity is established if VIFs of all variables of study is less than 10 while 

Tolerance greater than 0.1. 

3.11.4 Linearity Test 

The study also undertook a test of linearity, using Correlation analysis, to establish 

whether further analysis would yield desired relationships (Cohen, Cohen, West & 

Aiken, 2013). Kothari (2017) notes that correlation analysis is useful as it could 

indicate a predictive relationship between variables that can further be explored using 

other statistical tools. The study relied on the most common measure of correlation; 

the Pearson Product Moment Correlation Coefficient, r. (Cohen, Cohen, West & 

Aiken, 2013). A correlation coefficient, r=0, indicates that variables are independent; 

while a correlation coefficient, r=1, indicates a strong relationship between the 

variables (Cooper, Seiford & Zhu, 2011). This relationship could; be positive (+), 

indicating a direct linear relationship or negative (-), indicating an inverse relationship, 

between variables (Kothari, 2017). 
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3.11.5 Autocorrelation 

Autocorrelation is the time series association of its own past but also future values. 

Autocorrelation is often called serial correlation, which refers to the association of a 

sequence of numbers ordered in time between members (Gerbing, 2016). The study 

used Durbin Watson test that ranges from 2 to 4 to test for autocorrelation. 
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CHAPTER FOUR 

FINDINGS AND DISCUSSION 

4.1 Introduction 

The chapter presents the results of the study and discusses their implications. It is 

typically organized around the hypotheses that were presented in the introduction. In 

this chapter, the study will present and interpret the data that was collected, 

highlighting any significant trends or patterns that emerged. The study also relates the 

findings back to the literature review, discussing how they fit in with what is already 

known about the topic and what they contribute to the overall understanding of the 

issue. 

4.2 Response Rate 

The research focused on warehousing managers who worked along the supply chain 

for companies in Nairobi City County that manufactured food and beverages in 2022 

and were registered members of the Kenya Association of Manufacturers. The 

percentage of respondents whose questionnaires are finished and returned is referred 

to as the response rate (Goulao, Duncan, Floate, Clarkson & Ramsay, 2020). This is 

determined by dividing the total number of respondents in the sample, including non-

respondents, by the number of respondents whose questionnaires were completed and 

returned. One hundred (100) study questionnaires were distributed to Nairobi City 

County's listed food and beverage processing companies (2022). 

Out of the 100 questionnaires distributed, 91 were returned. This gives 91% return 

rate. This is as a result of some individuals declining to complete the surveys. Table 

4.1 shows this in graphic form. In order to draw conclusions and extrapolate the 

research's results, the response rate was adequate and representative. This supports the 

claim made by Baruch and Holtom (2008), who asserted that a response rate of 50% 

or higher is deemed satisfactory in the social sciences. According to Nulty (2011), a 

response rate of 75% is adequate for analysis as well as for inferring trends and making 

generalizations about a community. 
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Table 4.1: Response Rate 

Particulars Frequency Percent Cumulative Percent 

Returned questionnaires 91 91.0 91.0 

Unreturned questionnaires 9 9.0 100.0 

Distributed questionnaires 100 100.0  

4.3 Pilot Findings 

Drost (2011) suggests that a pilot test assists in refining the questions by omitting 

superfluous information and introducing others that engage more effectively with the 

study's participants. A pilot study is a miniature version of a full-scale study or a test 

undertaken in preparation for the full-scale investigation. Prior to the actual collection 

of data, a pilot study was conducted utilizing the generated questionnaires to assess 

and enhance the flow and clarity of the questions. As stated by Mugenda & Mugenda 

(2003), the pre-test sample size should be between 1% and 10% of the target 

population. In this investigation, ten respondents, or 10% of the overall sample size, 

were used to validate the questionnaire. As a result, the questionnaire was pilot-tested 

at ten food and beverage manufacturers in Kiambu County, which included. 

Warehouse managers filled out the questionnaires. 

4.3.1 Reliability Findings 

This study used the method of internal consistency to assess the questionnaire's 

reliability. Internal consistency is evaluated using the Cronbach alpha. Cronbach’s 

alpha is a reliability coefficient that will be utilized to examine the reliability of the 

surveys and provide an impartial estimate of the data's generalizability. According to 

Zinbarg (2005), Cronbach’s alpha values larger than 0.7 are appropriate for research 

instruments. The findings are presented in tables 4.2. According to table 4.1, the 

Cronbach's Alpha for transport integration with 10 items was 0.928. Second, table 4.2 

revealed that the Cronbach's Alpha value for the eleven-item volumetrics was 0.801. 

Thirdly, table 4.2 shows the Cronbach's Alpha value for waveless picking with 9 items 

to be 0.863. Table 4.2 reveals that the Cronbach's Alpha value for warehousing 

fulfillment with 10 items was 0.906. Table 4.2 revealed that the Cronbach's Alpha 

value for the six-item warehousing policy framework was 0.884. In table 4.2, it was 



 

89 

determined that the Cronbach's Alpha value for supply chain performance with 10 

items was 0.703. All variables in the study had Cronbach's Alpha values greater than 

0.70, indicating that the questionnaire items met the minimal acceptable threshold, as 

shown in Table 4.2. Cooper and Schindler (2008) recommended a Cronbach Alpha of 

better than 0.70 to reflect the reliability of the instruments.  

Table 4.2: Reliability Statistics 

Variable Cronbach's Alpha No. of 

Items 

Deduction 

Transport Integration .928 10 Accepted 

Volumetrics .801 11 Accepted 

Waveless Picking .863 9 Accepted 

Warehousing Fulfillment .906 10 Accepted 

Warehousing Policy Framework .884 6 Accepted 

Supply Chain Performance .703 10 Accepted 

N=10 

4.3.2 Validity Findings 

The validity of the questionnaire was established using a variety of methods to verify 

that the intended measurement and execution are carried out with minimal variation. 

The completed validity tests comprised content validity, face validity, and construct 

validity. For content validity, the questionnaire was developed and operationalized 

according to the variables of the study to verify the adequacy and interpretability of 

the items for each variable in relation to the study's purpose and objectives. In addition, 

the veracity of the information was evaluated by the warehouse managers and 

specialists based on their professional opinion. 

All questionnaires were subject to expert assessment and comment from at least two 

external experts for face validity, who conducted comprehensive face-value 

generalizability testing of the study instrument. Construct validity refers to the extent 

to which an instrument measures an intended hypothetical construct (Mugenda & 

Mugenda, 2003). The employment of a construct-friendly panel of experts is a method 

for assessing this type of validity; the experts may evaluate the items and determine 

what each item is meant to measure (Taherdoost, 2016). Construct validity can be 
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achieved by limiting the questions to conceptualizing the variables and ensuring that 

the indicators for each variable fit inside the same model (Singh, 2017). The purpose 

of this test is to guarantee that each metrics evaluates the intended construct accurately. 

4.4 Background Information 

Data was gathered, examined, and analyzed regarding the background information of 

the food and beverage processing companies in Nairobi City County that KAM 

registered in 2022 as well as the participants. The information that respondents to the 

questionnaire gave was the foundation for the data analysis. The marketplaces the 

company serves, who owns it, how long it has been in business, the participants' 

educational background, and the duration of their employment. 

4.4.1 Market Served by the Firms 

The findings in table 4.3 revealed that the majority of the food and beverages 

processing companies (79.1%) catered to both domestic and international 

marketplaces, while 20.9% only catered to domestic ones. This indicated a 72 and 19 

frequency difference. The high percentage of food and beverages manufacturing 

companies targeting both domestic and international markets (79.1%) signifies a 

strong awareness of the potential benefits of export diversification. By serving both 

local and international customers, Kenyan food and beverages manufacturing firms 

can access broader market bases, mitigate risk through geographical spread, and 

potentially achieve economies of scale in production and distribution. This dual-

market approach highlights the ambition and entrepreneurial spirit of Kenyan food and 

beverage processors. 

The presence of food and beverages manufacturing firms solely focused on the 

domestic market (20.9%) underscores the inherent strengths and opportunities within 

Kenya itself. These food and beverages manufacturing firms might cater to specific 

local preferences, leverage established distribution channels, or specialize in niche 

products with limited export potential. Their presence indicates the diverse market 

dynamics within Kenya and the potential for continued growth in the domestic food 

and beverage sector. The 72 and 19 frequency difference between food and beverages 
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manufacturing companies targeting both and only domestic markets provides further 

context for understanding their respective strategies. This large gap suggests that the 

majority of the food and beverage processing firms actively engaged in exports tend 

to be larger, more established players with the resources and infrastructure necessary 

to navigate international trade complexities. Conversely, smaller food and beverages 

manufacturing firms or those with specialized products might find the domestic market 

sufficiently lucrative and less operationally demanding. 

Table 4.3: Markets Served 

Market Served Frequency Percent Cumulative Percent 

Domestic Markets only 72 79.1 79.1 

Both Domestic & Foreign Markets 19 20.9 100.0 

Total 91 100.0  

4.4.2 Ownership of the Firms 

According to table 4.4's results, these food and beverages processing companies were 

primarily locally owned by groups (50.5%), individuals (29.5%), and foreigners 

(18%). Their individual frequencies were 46, 27, and 18. The prevalence of local 

ownership structures, particularly through groups and individuals, signifies a robust 

domestic entrepreneurial ecosystem within the Kenyan food and beverage sector. 

These firms likely leverage local knowledge, resource networks, and cultural 

understanding to carve out successful niches in the market. Moreover, the high 

frequency of individually owned firms (27) compared to foreign ownership (18) 

suggests a vibrant small and medium-sized enterprise (SME) presence, contributing to 

market diversity and economic growth. 

The presence of foreign ownership, albeit at 18%, indicates the attractiveness of the 

Kenyan food and beverage industry to international investors. This influx of foreign 

capital can provide valuable resources, technological expertise, and access to global 

markets, potentially propelling the industry towards further growth and innovation. It 

is important to investigate the specific sectors or business models attracting foreign 

investment and understand the potential benefits and challenges this trend presents for 

the Kenyan economy. The disparity in frequencies between locally owned groups (46) 
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and individuals (27) compared to foreign ownership (18) deserves further analysis. 

This could imply that group ownership structures are more prevalent among larger, 

established companies, while individual ownership is more common in smaller, 

entrepreneurial ventures. Understanding the drivers behind these ownership trends can 

inform targeted policy interventions and support mechanisms for different segments 

of the industry. 

Table 4.4: Firm Ownership 

Ownership Frequency Percent Cumulative Percent 

Local by individual 27 29.7 29.7 

Local by group 18 19.8 49.5 

Foreign 46 50.5 100.0 

Total 91 100.0  

4.4.3 Years the Firms Have Been in Operation in Kenya 

The results in table 4.5 showed that the majority of the companies (70.3%) had been 

in business for a period of 16–20 years, 19.8% for a period of 11–15 years, and 9.9% 

for a period of 6–10 years. The significant concentration of firms established between 

16 and 20 years ago (70.3%) signifies a period of sustained growth and consolidation 

within the Kenyan food and beverages sector. These companies likely possess 

established brands, robust distribution networks, and accumulated operational 

expertise, forming the backbone of the industry. Their presence indicates a level of 

maturity and resilience, contributing to the overall stability and competitiveness of the 

market. 

The presence of younger food and beverages processing firms operating for 6-10 years 

(9.9%) represents a promising sign of industry dynamism and entrepreneurial spirit. 

These startups potentially bring fresh ideas, innovative products, and agile business 

models to the table, injecting excitement and fostering healthy competition. Their 

success or failure can provide valuable insights into evolving consumer preferences 

and the challenges faced by new entrants in the market. The existence of food and 

beverages processing firms established between 11-15 years ago (19.8%) adds another 

layer to the age distribution. These companies might find themselves at a critical 

juncture, facing the challenges of scaling up while retaining their entrepreneurial spirit 
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and adaptability. Analyzing their experiences and identifying the factors supporting 

their growth can offer valuable learnings for both established and emerging players in 

the industry. 

Table 4.5: Years of Firm’s Operation in Kenya 

Years of Operation Frequency Percent Cumulative Percent 

6 to 10 years 9 9.9 9.9 

11 to 15 years 18 19.8 29.7 

16 to 20 years 64 70.3 100.0 

Total 91 100.0  

4.4.4 Participants’ Highest Level of Education 

The highest academic level that each participant in the research had achieved was 

requested of them. According to the findings shown in table 4.6, the majority (40.6%) 

of the survey participants had earned a bachelor's degree, 27.7% had earned a master's 

degree, and 27.7% had earned a diploma. Given that the majority of respondents held 

management positions, where expertise, experience, and competencies are predicted 

to be highly valued, this was to be anticipated. Professionalism of employees includes 

both a workforce's degree of education and qualifications as well as how they handle 

issues related to their duties and responsibilities. Participants in the study who were 

well-educated were therefore knowledgeable and added worth to the study by 

providing more specific information. 

The significant proportion of individuals holding bachelor's degrees (40.6%) 

underscores the importance of a strong academic foundation in navigating the 

complexities of the food and beverages sector. These individuals likely possess a broad 

understanding of scientific principles, business acumen, and technical skills, equipping 

them to lead various functions within processing firms. Their presence reinforces the 

need for robust higher education programs catering specifically to the needs of the 

food and beverage industry. The substantial presence of individuals with master's 

degrees (27.7%) signifies a growing emphasis on specialization and advanced 

knowledge within the food and beverages processing industry. These individuals 

might be leading research and development initiatives, driving product innovation, or 

managing complex financial and operational processes. Their presence reflects a drive 
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for continuous learning and professional development, pushing the boundaries of 

innovation and contributing to the industry's competitive edge. The near-equal 

representation of individuals with diplomas (27.7%) highlights the vital role these 

qualifications play in equipping individuals with practical skills and immediate 

employability. Diploma programs in specific processing techniques, quality control, 

or logistics management can provide a fast-track entry point into the industry, fostering 

a skilled workforce and contributing to operational efficiency. This parity between 

theoretical knowledge and practical skills signifies a well-balanced talent pool within 

the Kenyan food and beverages sector. 

Table 4.6: Participants’ Highest Level of Education 

Level of Education Frequency Percent Cumulative Percent 

Diploma 27 29.7 29.7 

Bachelor’s Degree 37 40.7 70.3 

Masters 27 29.7 100.0 

Total 91 100.0  

4.4.5 Participants’ Years of Experience 

The respondents were requested to specify how long they had worked for the business 

that produced food and beverages. Based on the findings shown in table 4.7, the 

majority (59.3%) of the people who participated had worked for the food and beverage 

production companies for between 5 and 9 years, 20.9% had done so for between 10 

and 14 years, and 19.8% had done so for less than 4 years. These were gathered to 

determine whether study participants had worked for the business long enough to be 

sufficiently familiar with the information needed for the study. The majority of the 

survey participants had worked for the organization for more than 4 years, 

demonstrating their comprehension of warehousing and also its contribution to the 

performance of the corresponding firms' supply chains. The substantial proportion of 

employees with 5-9 years of experience (59.3%) signifies a strong sense of loyalty and 

career progression within the food and beverages processing industry. This tenure 

range could represent the sweet spot where individuals have acquired significant 

knowledge, honed their skills, and potentially climbed the professional ladder, 

contributing to valuable institutional memory and operational stability. Understanding 
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the factors contributing to this loyalty, such as competitive salaries, career 

development opportunities, and positive work environments, can inform retention 

strategies and enhance employee satisfaction.  

The presence of individuals with 10-14 years of experience (20.9%) demonstrates the 

presence of seasoned professionals and industry veterans within the food and beverage 

processing sector. These individuals likely hold key leadership positions, possess deep 

understanding of processes and market dynamics, and contribute to strategic decision-

making. Their presence signifies a long-term commitment to the industry and 

highlights the crucial role experienced personnel play in guiding its future trajectory. 

The 19.8% of individuals with less than 4 years of experience indicates a healthy influx 

of fresh talent into the food and beverages processing industry. This dynamic 

workforce brings new ideas, perspectives, and technological skills, contributing to 

innovation and adaptability. Understanding the challenges faced by new entrants, such 

as onboarding, mentoring, and skill development, can inform efforts to integrate them 

effectively and optimize their contribution to the industry's growth. 

Table 4.7: Participants’ Years of Experience 

Years of Experience Frequency Percent Cumulative Percent 

Less than 4 years 18 19.8 19.8 

5-9 years 54 59.3 79.1 

10-14 19 20.9 100.0 

Total 91 100.0  

4.5 Model Assumptions 

The fundamental objective behind statistical diagnostic testing is to assess the 

feasibility of continuing with the regression analysis model for the investigation's data. 

To be able to attain the desired outcome, it is imperative to verify the absence of several 

assumptions of the statistical model used for regression. 

4.5.1 Normality Test 

To determine if those results could have plausibly come from a normal distribution, 

the regression model was put through a normality test. Choosing which tests to run 
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and ensuring that the assumptions of a normal distribution are upheld are the two goals 

of a normality test. The Kolmogorov-Smirnov and Shapiro-Wilk tests are used to 

determine whether data is normal. Shaphiro-Wilk is used for small sample sizes 

whereas Kolmogorov-Smirnov is used for large sample sizes (Das & Imon, 2016). 

Using the Shaphiro-Wilk test was done in this inquiry. The results of the analysis 

showed that the p-values for the variables were < 0.05. The normality test was 

evaluated using the Kolmogorov-Smirnov criterion (p > 0.05 for all variables). The 

Kolmogorov-Smirnov test is used to find any departures from normalcy. The 

assumption is made that the data came from a normal distribution if the significance 

value is greater than .05. The sample values were all greater than 0.05. 

Table 4.8: Normality Test Results 

Item Kolmogorov-Smirnova Shaphiro-Wilk 

Statistic df Sig. Statistic df Sig. 
Supply Chain Performance .388 90 .000 .861 90 .244 

Transport integration .355 90 .000 .863 90 .351 

Volumetrics .225 90 .000 .860 90 .452 

Waveless picking .308 90 .000 .841 90 .268 

Warehousing Fulfillment .279 90 .000 .865 90 .223 

Warehousing Policy 

framework 

.319 90 .000 .864 90 .306 

a. Lilliefors Significance Correction 

4.5.2 Heteroscedasticity 

The Breusch-Pagan test was employed to ascertain the presence of heteroscedasticity, 

which is the phenomenon of the residual error term varying with changes in the 

independent variables. The experimental procedure assumes that the independent 

variables are subjected to regression analysis with the residual error term serving as 

the response variable.  The Breusch-Pagan test involves testing a null hypothesis which 

states that the error variances are equivalent across all variables. Conversely, the 

alternative hypothesis posits that the error variances are a product of one or more 

variables. The presence of Heteroscedasticity can be detected through the Breusch-

Pagan test, with a significance level of p ≤ 0.05 (Bera & Jarque's, 2012). The results 

presented in indicate that the test for constant variance (Chi2 = 0.3496) did not reach 

statistical significance (p = 0.8975). Based on the results of the statistical analysis, the 
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study established that there is insufficient evidence to reject the null hypothesis. 

Therefore, the study concludes that the error variance is equal, indicating the presence 

of homoscedasticity in the data under study. 

Table 4.9: Heteroscedasticity Results 

H0  Chi2
 Prob. > Chi2

 

Constant Variance  .3496 .8975 

4.5.3 Multicollinearity Test 

Multicollinearity is a phenomenon that is considered undesirable in statistical analysis. 

It occurs when there are high levels of correlation between independent variables. 

Multicollinearity is a phenomenon that causes an increase in the standard errors. 

According to Martz (2013), certain variables are rendered statistically insignificant 

when they should in fact be significant. The Variance Inflation Factor (VIF) was 

utilized in this study to examine the presence of multicollinearity. The study employed 

the Detection Tolerance and Variance Inflation Factor (VIF) method to assess 

multicollinearity, as suggested by Cooper and Schindler (2011). As per York's (2012) 

findings, the presence of multicollinearity can be indicated by a tolerance value of less 

than 0.20 and a VIF of 5 or 10 and above. According to Thompson, Kim Aloe, and 

Becker (2017), the presence of multicollinearity can be inferred from relatively low 

tolerance values and greater VIF values. The study variables were assessed for 

multicollinearity using the Variance Inflation Factor (VIF) and Tolerance. The VIF 

values were found to be less than 5, while the Tolerance values were greater than 0.2. 

These results suggest that there was no evidence of multicollinearity among the 

predictive (independent) variables. 

Table 4.10: Multicollinearity Test Results 

Variables Collinearity Statistic 

Tolerance VIF 

Transport integration .339 3.382 

Volumetrics .348 3.125 

Waveless picking .385 2.536 

Warehousing fulfillment .338 3.274 

a. Dependent Variable: Supply Chain Performance 
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4.5.4 Linearity Test 

A test of linearity was conducted in the study using Correlation analysis to determine 

if additional analysis would produce the desired relationships (Cohen, Cohen, West & 

Aiken, 2013). According to Kothari's (2017) findings, correlation analysis serves as a 

valuable tool in identifying potential predictive relationships between variables, which 

can subsequently be investigated using other statistical methods. The research utilized 

the widely used measure of correlation, namely the Pearson Product Moment 

Correlation Coefficient, denoted as r, as stated by Cohen, Cohen, West, and Aiken 

(2013). According to Cooper, Seiford, and Zhu (2011), the correlation coefficient, r, 

can be used to determine the relationship between two variables. A value of r=0 

suggests that the variables are independent, while a value of r=1 indicates a strong 

relationship between the variables. The relationship between variables can be either 

positive (+), indicating a direct linear relationship, or negative (-), indicating an inverse 

relationship, as described by Kothari (2017). From the findings there was a positive 

correlation between the independent and dependent variables. As such, the study 

variables passed the linearity test. This implies that there was a linear relationship 

between the independent (transport integration – TI, volumetrics – V, waveless picking 

– WP, and fulfillment – F) and dependent (supply chain performance – SCP) variables 

of the study. 

Table 4.11: Linearity Test Results 

 SCP TI V WP WF 

SCP Pearson Correlation 1     

TI Pearson Correlation .662** 1    

V Pearson Correlation .576** .444** 1   

WP Pearson Correlation .625** .476** .434** 1  

WF Pearson Correlation .654** .441** .472** .449** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

4.5.5 Autocorrelation Test 

One of the fundamental assumptions underlying regression analysis is the 

independence of residuals, which entails the absence of autocorrelation among them. 

The Durbin-Watson test was performed to assess the presence of autocorrelation. The 

empirical autocorrelation function reveals that a value of approximately 0 reveals 
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positive autocorrelation, a value close to 2 indicates non-autocorrelation, and a value 

of roughly 4 implies negative autocorrelation. Empirical evidence suggests that 

Durbin-Watson statistic values within the range of 1.5 to 2.5 are indicative of a 

relatively normal distribution. Values outside of this range may indicate a potential 

issue. As per the findings of Wainaina's study in 2017, values that fall below 1 or 

exceed 3 are deemed to be a matter of apprehension. The Durbin-Watson statistic was 

calculated to be 1.876, indicating that the data in the multiple linear regression model 

did not exhibit significant auto-correlation as it falls within the normal range. 

Table 4.12: Durbin-Watson Autocorrelation Test Results 

Model Durbin-Watson 

1 1.876 

4.6 Analysis of Study Variables 

4.6.1 Analysis of Supply Chain Performance  

The purpose of the research was to evaluate the food and beverage processing 

companies' supply chains in Kenya in relation to warehousing. The following aspects 

were used to assess the goal: order fill rates, inventory turnover, and delivery accuracy. 

4.6.1.1 Descriptive Analysis of Supply Chain Performance 

The 5-point Likert scale (5= [SA] Strongly Agree, 4= [A] Agree, 3= [N] Neutral, 2= 

[D] Disagree, and 1= [SD] Strongly Disagree) was used to gauge the degree to which 

study participants agreed with the statements regarding the supply chain performance 

of food and beverage processing firms in Kenya. The research used mean average and 

standard deviations, as shown in table 4.13, to convey the main results of supply chain 

performance of food and beverage production firms. 

Majority of the food and beverages processing firms in Kenya reduced the number of 

incomplete orders as shown by a mean of 3.8791 and a standard deviation of 1.13368. 

It is evident that a significant portion of the respondents concurred with the statement 

based on the five-point scale Likert mean score of more than 3.4 as well as an average 
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standard deviation. Also, majority of the food and beverages processing firms in Kenya 

increased their usable capacity: total capacity ratio as revealed by a mean of 4.3407 

and a standard deviation of 0.94540. It is evident that a significant portion of the 

respondents strongly agreed with the statement based on the five-point scale Likert 

mean score of more than 4.2 as well as an average standard deviation.  

Additionally, majority of the food and beverages processing firms in Kenya had 

minimized back-up stock as indicated by a mean of 3.7253 and a standard deviation of 

1.19318. It is evident that a significant portion of the respondents agreed with the 

assertion based on the five-point scale Likert mean score of more than 3.4 as well as 

an average standard deviation. Further, majority of the food and beverages processing 

firms in Kenya increased sales volumes as revealed by a mean of 3.6923 and a standard 

deviation of 1.29694. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation.  

In addition, majority of the food and beverages processing firms in Kenya increased 

profitability as shown by a mean of 3.8132 and a standard deviation of 1.18239. It is 

evident that a significant portion of the respondents agreed with the assertion based on 

the five-point scale Likert mean score of more than 3.4 as well as an average standard 

deviation. Moreover, majority of the food and beverages processing firms in Kenya 

leveraged the benefits of economies of bulk purchases as indicated by a mean of 

3.5220 and a standard deviation of 1.06435. It is evident that a significant portion of 

the respondents agreed with the assertion based on the five-point scale Likert mean 

score of more than 3.4 as well as an average standard deviation.  

Also, majority of the food and beverages processing firms in Kenya reduced waste 

from perishable or expired items or goods as shown by a mean of 3.6154 and a standard 

deviation of 1.36438. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation. Besides, majority of the food and beverages 

processing firms in Kenya adequately managed inventory levels efficiently to avoid 

stock-outs as revealed by a mean of 3.7336 and a standard deviation of 1.06090. It is 



 

101 

evident that a significant portion of the respondents agreed with the assertion based on 

the five-point scale Likert mean score of greater than 3.4 as well as an average standard 

deviation.  

As well, majority of the food and beverages processing firms in Kenya fulfilled orders 

within the lead-time service level as depicted by a mean of 3.4176 and a standard 

deviation of 1.04420. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation. Finally, majority of the food and beverages 

processing firms in Kenya neither nor minimized product returns as shown by a mean 

of 3.8346 and a standard deviation of 1.13303. It is evident that a significant portion 

of the respondents agreed with the assertion based on the five-point scale Likert mean 

score of more than 3.4 as well as an average standard deviation. Generally, the 

effectiveness of a firm's supply chain as a whole is significantly influenced by 

warehousing (Alyahya, Wang & Bennett, 2016). Through lowering wait times, 

boosting order fulfillment rates, and raising inventory turnover, effective warehousing 

operations can enhance supply chain performance. 

Table 4.13: Descriptive Findings of Supply Chain Performance 

Statement Mean Std. Deviation 

Our firm has reduced the number of incomplete orders. 3.8791 1.13368 

Our firm has increased usable capacity: total capacity 

ratio. 

4.3407 .94540 

Our firm has minimized back-up stock. 3.7253 1.19318 

Our firm increased sales volumes. 3.6923 1.29694 

Our firm has improved order planning. 3.8132 1.18239 

Our firm leveraged the benefits of economies of bulk 

purchases. 

3.5220 1.06435 

Our firm reduced waste from perishable or expired 

items or goods. 

3.6154 1.36438 

Our firm adequately managed inventory levels 

efficiently to avoid stock-outs. 

3.7336 1.06090 

Our firm fulfilled orders within the lead-time service 

level. 

3.4176 1.04420 

Our firm minimized product returns. 3.8346 1.13303 

From the findings in table 4.14, the study established that inventory turnover in food 

and beverages processing firms in Kenya was attributed as a result of improved 
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warehousing operations. According to the study, the increase in inventory turnover of 

food and beverage processing companies was explained on the basis of efficient supply 

chains enabled by warehousing activities. 

Table 4.14: Percentage (%) Increase in Firm’s Inventory Turnover 

Year   < 20% 21-40% 41-60% > 60% 

2021 0.0 19.8 30.8 49.5 

2020 19.8 9.9 29.7 40.7 

2019 9.9 9.9 9.9 70.3 

2018 9.9 30.8 29.7 29.7 

From the findings in table 4.15, the study established that order fill rate in food and 

beverages processing firms in Kenya was attributed as a result of improved 

warehousing operations. According to the study, the increase in order fill rate of food 

and beverage processing companies was explained on the basis of efficient supply 

chains enabled by warehousing activities. 

Table 4.15: Percentage (%) Increase in Firm’s Order Fill Rate 

Year   < 20% 21-40% 41-60% > 60% 

2021 19.8 40.7 29.7 9.9 

2020 0.0 9.9 20.9 69.2 

2019 0.0 20.9 39.6 39.6 

2018 0.0 0.0 60.4 39.6 

From the findings in table 4.16, the study established that rate of returns in food and 

beverages processing firms in Kenya was attributed as a result of warehousing 

operations. According to the study, the reduction in rate of returns of food and 

beverage processing companies was explained on the basis of efficient supply chains 

enabled by warehousing activities. 

Table 4.16: Percentage (%) Increase in Firm’s Rate of Returns 

Year   < 20% 21-40% 41-60% > 60% 

2021 72.5 18.7 8.8 0.0 

2020 61.2 19.8 19.0 0.0 

2019 60.4 29.7 9.9 0.0 

2018 59.3 20.9 19.8 0.0 
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Finally, the participants were asked to indicate other ways that their respective firms 

measured their supply chain performance. From the findings in table 4.17, the study 

established that 79.1% of food and beverages processing firms utilize responsiveness 

in rating their supply chain performance, 85% utilize customer service, 86% utilize 

return on assets, 86% utilize return on investment and 87% utilize market share. The 

study established that in addition to order fill rates, inventory turnover, and delivery 

accuracy, supply chain performance of food and beverages processing firms can also 

be measured by responsiveness, customer service, return on assets, return on 

investment and market share. 

The prevalence of responsiveness (79.1%) and customer service (85%) as supply chain 

performance gauges highlights the growing recognition of customer satisfaction as a 

critical driver of success. This move beyond internal efficiency metrics signifies a 

paradigm shift towards a customer-centric perspective, acknowledging the crucial role 

of agility and seamless service in delivering value. The significant use of return on 

assets (86%) and return on investment (86%) as metrics points towards a data-driven 

approach to gauging supply chain efficacy. By directly linking supply chain 

performance to financial outcomes, these firms demonstrate a keen understanding of 

the critical role their supply chains play in generating shareholder value. The inclusion 

of market share (87%) as a performance measure adds another layer of complexity and 

richness to the analysis. This metric effectively captures the ultimate impact of a well-

optimized supply chain on an organization's competitive position. It serves as a 

powerful indicator of the strategic alignment between supply chain initiatives and 

broader market dynamics. 

Table 4.17: Other Ways That Your Firm Measures Its Supply Chain 

Performance 

Measure Percentage 

Profitability 100.0 

Responsiveness 79.0 

Sales growth 86.0 

Customer service 85.0 

Return on assets 86.0 

Return on investment 86.0 

Market share 87.0 
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4.6.2 Analysis of Warehousing Policy framework 

The purpose of the research was to examine the moderating effect of warehousing 

policy framework in the relationship between warehousing and supply chain 

performance of food and beverages processing firms in Kenya. The following aspects 

were used to evaluate the goal: warehousing requirements, warehousing procedures, 

and warehousing documentation. 

4.6.2.1 Descriptive Findings of Warehousing Policy framework 

The 5-point Likert scale (5= [SA] Strongly Agree, 4= [A] Agree, 3= [N] Neutral, 2= 

[D] Disagree, and 1= [SD] Strongly Disagree) was used to gauge the degree to which 

study participants agreed with the statements regarding moderating role of 

warehousing policy framework in the relationship between warehousing and supply 

chain performance of food and beverages processing firms in Kenya. The research 

used mean average and standard deviations, as shown in table 4.18, to convey the main 

results of policy framework in food and beverage production firms. 

Majority of the food and beverages processing firms in Kenya maintained adequate 

room between aisles to operate warehouse equipment adequately as shown by a mean 

of 3.8346 and a standard deviation of 1.31461. It is evident that a significant portion 

of the respondents agreed with the assertion based on the five-point scale Likert mean 

score of more than 3.4 as well as an average standard deviation.  Also, majority of the 

food and beverages processing firms in Kenya carried out frequent maintenance and 

repair operations in the warehouse as revealed by a mean of 3.9780 and a standard 

deviation of 1.16407. It is evident that a significant portion of the respondents agreed 

with the statement based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation.  

Additionally, majority of the food and beverages processing firms in Kenya utilized 

adequate regulatory controls in the warehouse as indicated by a mean of 3.4509 and a 

standard deviation of 0.97025. It is evident that a significant portion of the respondents 

agreed with the assertion based on the five-point scale Likert mean score of more than 

3.4 as well as an average standard deviation. Further, majority of the food and 
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beverages processing firms in Kenya had developed standardized procedures for 

warehouse activities as revealed by a mean of 3.5275 and a standard deviation of 

1.27663. It is evident that a significant portion of the respondents agreed with the 

assertion based on the five-point scale Likert mean score of more than 3.4 as well as 

an average standard deviation.  

In addition, majority of the food and beverages processing firms in Kenya did not 

automate and mechanize workflow in the warehouse as shown by a mean of 2.0228 

and a standard deviation of 0.95708. It is evident that a significant portion of the 

respondents disagreed with the assertion based on the five-point scale Likert mean 

score of less than 2.6 as well as an average standard deviation. Moreover, majority of 

the food and beverages processing firms in Kenya utilized a document management 

system that suits warehouse operations as indicated by a mean of 3.5490 and a standard 

deviation of 1.15818. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation. Generally, A robust policy framework that 

covers all necessary parts of warehouse operations should be used for warehousing in 

the production of food and beverages and their supply chains (Ahmed & Hyder, 2020). 

Utilizing such a framework will allow manufacturers of food and beverages companies 

to make sure that their warehouse operations are effective, secure, and sustainable, 

which will eventually improve the performance of the supply chain and customer 

satisfaction. 
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Table 4.18: Descriptive Findings of Warehousing Policy Framework 

Statements Mean Std. Deviation 

Our firm maintains adequate room between aisles to 

operate warehouse equipment adequately. 

3.8346 1.31461 

Our firm carries out frequent maintenance and repair 

operations in the warehouse. 

3.9780 1.16407 

Our firm utilizes adequate regulatory controls in the 

warehouse. 

3.4509 .97025 

Our firm has developed standardized procedures for 

warehouse activities. 

3.5275 1.27663 

Our firm has automated and mechanized workflow in 

the warehouse. 

2.0228 .95708 

Our firm utilizes a document management system that 

suits warehouse operations 

3.5490 1.15818 

The study’s participants were asked to suggest how their respective firms utilized 

policy framework to augment warehousing to improve supply chain performance of 

your firm. The findings in table 4.19 revealed that Majority (27.5%) of the food and 

beverages processing firms in Kenya utilized warehousing policy framework to 

increase visibility, 24.2% to streamline processes, 23.1% to establish performance 

metrics, 20.9% to determine the type of warehousing technology to be embraced and 

4.4% to identify and eliminate bottlenecks. At the forefront lies the use of warehouse 

policy frameworks to increase visibility (27.5%). This prioritization resonates with the 

contemporary emphasis on supply chain transparency, particularly in industries 

grappling with complex and geographically dispersed production networks. By 

establishing clear visibility protocols, Kenyan food and beverages processing firms are 

laying the groundwork for informed decision-making and proactive risk mitigation. 

Closely following is the application of warehousing policy frameworks to streamline 

processes (24.2%). This focus underlines the recognition of process efficiency as a 

cornerstone of supply chain excellence. By standardizing and optimizing workflows, 

Kenyan food and beverages processing firms aim to reduce redundancy, minimize 

errors, and ultimately unlock enhanced productivity and cost savings. Notably, 23.1% 

of firms leverage warehousing policy frameworks to establish supply chain 

performance metrics. This deliberate approach towards quantifying their supply chain 

effectiveness highlights a data-driven culture and a commitment to continuous 
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improvement. Defining clear metrics allows for regular monitoring, identification of 

gaps, and targeted interventions to further refine and optimize operations. 

Interestingly, only 20.9% of firms utilize warehouse policy frameworks to determine 

the type of warehousing technology to be embraced. This seemingly cautious approach 

could be attributed to several factors, including budget constraints, concerns about 

integration with existing infrastructure, or a desire for thorough needs assessment 

before technology adoption. The minimal utilization of warehousing policy 

frameworks to identify and eliminate bottlenecks (4.4%) raises curious questions. 

While proactive bottleneck identification and removal could significantly improve 

overall supply chain performance, this aspect seems to be underprioritized. Exploring 

the reasons behind this discrepancy could offer valuable insights into Kenyan food and 

beverages processing firms' approach to problem-solving within their supply chains. 

Table 4.19: How Firms Utilize Warehousing Policy framework 

Particulars Frequency Percent Cumulative Percent 

Establish performance metrics 21 23.1 23.1 

Identify and eliminate bottlenecks 4 4.4 44.0 

Streamline processes 22 24.2 68.1 

Increase visibility 25 27.5 95.6 

Warehousing technology 19 20.9 100.0 

Total 91 100.0  

4.6.2.2 Correlation Analysis for Warehousing Policy framework 

Table 4.20 summarizes the results of this analysis, which employed the Pearson 

Product Moment Correlation to establish the strength and direction of the linear 

relationship between the warehousing policy framework and the dependent variable 

(supply chain performance). According to the study, the warehousing policy 

framework had a positive, significant, linear association with the supply chain 

performance of Kenyan food and beverage processing companies, as evidenced by a 

Pearson correlation coefficient of 0.614 at the 0.01 level of significance. The result 

implied that there was a strong positive association between the warehousing policy 

framework and the supply chain performance of Kenyan food and beverage processing 

companies. 
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Table 4.20: Correlation Analysis for Warehousing Policy Framework 

 

Supply Chain 

Performance 

Warehousing Policy 

framework 

Supply Chain 

Performance 

Pearson Correlation 1 .614** 

Sig. (2-tailed)  .000 

N 91 91 

Warehousing 

Policy 

framework 

Pearson Correlation .614** 1 

Sig. (2-tailed) .000  

N 91 91 

**. Correlation is significant at the 0.01 level (2-tailed). 

4.6.3 Analysis of Transport Integration 

The study aimed to analyze the role of transport integration in supply chain 

performance of food and beverages processing firms in Kenya. The following aspects 

were used to evaluate the goal: distribution scheduling, shipment consolidation, and 

tracking. 

4.6.3.1 Descriptive Analysis of Transport Integration 

The 5-point Likert scale (5= [SA] Strongly Agree, 4= [A] Agree, 3= [N] Neutral, 2= 

[D] Disagree, and 1= [SD] Strongly Disagree) was used to gauge the degree to which 

study participants agreed with the statements regarding the effect of transport 

integration on supply chain performance of food and beverages processing firms in 

Kenya. The research used mean average and standard deviations, as shown in table 

4.21, to convey the main results of transport integration in food and beverage 

production firms. 

In majority of the food and beverages processing firms in Kenya, transport is scheduled 

for processing when the first report in the distribution is loaded into content manager 

on demand as shown by a mean of 3.4945 and a standard deviation of 1.25054. It is 

evident that a significant portion of the respondents concurred with the statement based 

on the five-point scale Likert mean score of more than 3.4 as well as an average 

standard deviation.  Also, in majority of the food and beverages processing firms in 

Kenya transport is always scheduled for report bundle processing in our firm as 

revealed by a mean of 4.3956 and a standard deviation of 1.02067. It is evident that a 
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significant portion of the respondents strongly agreed with the statement based on the 

five-point scale Likert mean score of more than 4.2 as well as an average standard 

deviation.  

Additionally, majority of the food and beverages processing firms in Kenya only 

schedule transport at the specified time of day as indicated by a mean of 3.5199 and a 

standard deviation of 1.31192. It is evident that a significant portion of the respondents 

agreed with the assertion based on the five-point scale Likert mean score of more than 

3.4 as well as an average standard deviation. Further, in majority of the food and 

beverages processing firms in Kenya shipment consolidation ensured improved 

flexibility and time management as shown by a mean of 3.5165 and a standard 

deviation of 1.25045. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation.  

In addition, in majority of the food and beverages processing firms in Kenya shipment 

consolidation has improved our customer relationships as shown by a mean of 3.6264 

and a standard deviation of 1.27931. It is evident that a significant portion of the 

respondents agreed with the assertion based on the five-point scale Likert mean score 

of more than 3.4 as well as an average standard deviation. Moreover, in majority of 

the food and beverages processing firms in Kenya shipment consolidation had 

improved their carrier relationships as indicated by a mean of 3.9980 and a standard 

deviation of 1.21156. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation.  

Also, majority of the food and beverages processing firms in Kenya had more control 

over due dates and production schedules as shown by a mean of 3.6374 and a standard 

deviation of 1.22489. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation. Besides, majority of the food and beverages 

processing firms in Kenya did not reduce downtime which is essential to improving 

the productivity as revealed by a mean of 2.2807 and a standard deviation of 1.07292. 
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It is evident that a significant portion of the respondents disagreed with the assertion 

based on the five-point scale Likert mean score of less than 2.6 as well as an average 

standard deviation.  

As well, majority of the food and beverages processing firms in Kenya did not 

maximize vehicle utilization as depicted by a mean of 2.4773 and a standard deviation 

of 0.90177. It is evident that a significant portion of the respondents disagreed with 

the assertion based on the five-point scale Likert mean score of less than 2.6 as well 

as an average standard deviation. Finally, majority of the food and beverages 

processing firms in Kenya achieved superior route planning as shown by a mean of 

3.8208 and a standard deviation of 1.31247. It is evident that a significant portion of 

the respondents agreed with the assertion based on the five-point scale Likert mean 

score of greater than 3.4 as well as an average standard deviation. Generally, the 

integration of warehousing and transport systems will help reduce the need for stock, 

over-stock, and lack of knowledge in real time (Wanjari, 2020). Solid interaction 

between stakeholders and a thorough grasp of each operation's requirements and 

capabilities are crucial for successful transport integration. As a consequence of this, 

the integration process is streamlined and more effective coordination plus 

synchronization between warehouse and transportation activities is made possible. 

  



 

111 

Table 4.21: Descriptive Findings of Transport Integration 

Statements Mean Std. Deviation 

In our firm, transport is scheduled for processing when the 

first report in the distribution is loaded into content manager 

on demand. 

3.4945 1.25054 

In our firm, transport is always scheduled for report bundle 

processing in our firm. 

4.3956 1.02067 

In our firm, transport is only scheduled at the specified time 

of day. 

3.5199 1.31192 

In our firm shipment consolidation ensures improved 

flexibility and time management. 

3.5165 1.25045 

Shipment consolidation has improved our customer 

relationships. 

3.6264 1.27931 

Shipment consolidation has improved our carrier 

relationships. 

3.9890 1.21156 

Our firm has more control over due dates and production 

schedules. 

3.6374 1.22489 

Our firm has reduced downtime which is essential to 

improving the productivity. 

2.2780 1.07292 

Our firm has maximized vehicle utilization. 2.4773 .90177 

Our firm has achieved superior route planning. 3.8208 1.31247 

The study’s participants were asked to point out the other forms of transport integration 

in their respective firms. The findings in table 4.22 reveal that majority of the food and 

beverages processing firms in Kenya (24.2%) embraced outbound transport 

integration, 23.1% embraced third party logistics (3pl) integration, 22.0% embraced 

inbound transport integration, 20.9% embraced modal choice, and only 9.9% 

embraced network design integration. The most embraced form of integration, 

outbound transport integration (24.2%), underscores the Kenyan food and beverages 

processing industry's focus on optimizing product delivery to customers. Seamless 

integration between production and transportation ensures timely and efficient 

distribution, reducing costs, minimizing damage, and ultimately enhancing customer 

satisfaction. 

Closely following is the widespread adoption of third-party logistics (3PL) integration 

(23.1%). This trend indicates a strategic recognition of the value proposition offered 

by specialized logistics providers. By leveraging 3PL expertise, Kenyan food and 

beverages processing firms gain access to wider transportation networks, optimized 

warehousing solutions, and cost-effective operational models, freeing up internal 

resources for core competencies. The inclusion of inbound transport integration 
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(22.0%) demonstrates a conscious effort to optimize the flow of materials into the 

production process. Efficiently managing inbound logistics ensures timely delivery of 

raw materials, reduces inventory holding costs, and minimizes production disruptions, 

further contributing to overall supply chain resilience. 

The embrace of modal choice integration (20.9%) signifies a recognition of the 

importance of selecting the most appropriate transportation mode for different 

scenarios. By factoring in cost, speed, environmental impact, and other considerations, 

Kenyan food and beverages processing firms are actively seeking to optimize their 

transportation mix, leading to potentially significant cost savings and reduced 

environmental footprint. The relatively low adoption of network design integration 

(9.9%) presents an interesting argument. Network design encompasses the strategic 

placement of production facilities, warehouses, and distribution centers to optimize 

product flows and minimize overall costs. While some firms might be operating with 

established networks, a more proactive approach to network design integration could 

unlock further performance improvements. 

Table 4.22: Other Forms of Transport Integration Embraced 

Particulars Frequency Percent Cumulative Percent 

Inbound transportation 20 22.0 22.0 

Outbound transportation 22 24.2 46.2 

Third-party logistics (3PL) 21 23.1 69.2 

Modal Choice 19 20.9 90.1 

Network Design 9 9.9 100.0 

Total 91 100.0  

4.6.3.2 Correlation Analysis between Transport Integration and Supply Chain 

Performance 

For this investigation, the Pearson Product Moment Correlation was used to determine 

the strength and direction of the linear relationship between the independent variable 

(transport integration) and the dependent variable (supply chain performance), and the 

results are summarized in table 4.23. The study found that transport integration had a 

positive, significant, linear relationship with the supply chain performance of food and 

beverage processing firms in Kenya, with a Pearson correlation coefficient of .662 at 
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.01 level of significance. This implied that there was a positive correlation between 

transport integration and the supply chain performance of food and beverage 

processing firms in Kenya. These findings are in congruence with those of Aunyawong 

et al. (2020), who established a positive correlation between transport integration and 

supply chain performance. 

Table 4.23: Correlation Analysis between Transport Integration and Supply 

Chain Performance 

 

Supply Chain 

Performance 

Transport 

integration 

Supply Chain 

Performance 

Pearson Correlation 1 .662** 

Sig. (2-tailed)  .000 

N 91 91 

Transport 

integration 

Pearson Correlation .662** 1 

Sig. (2-tailed) .000  

N 91 91 

**. Correlation is significant at the 0.01 level (2-tailed). 

4.6.3.3 Regression Analysis of Transport Integration 

The use of regression analysis seeks to determine whether a set of research factors 

predicts a specific dependent variable and so makes an effort to considerably improve 

the estimate's adequacy. 

H01: Transport integration has no significant effect on supply chain performance of 

food and beverage processing firms in Kenya. 

The OLS Model: Y= β0 + β1X1 + ε  

The ordinary least square regression model was used. Model 1 results are shown in 

Table 4.24. Transport integration and supply chain performance have a positive 

relationship (R = .662, R2 = .438) and F (1,89) = 69.307, p = .000, according to the 

findings in the table below (table 4.19). These findings agree with those of Fan et al., 

(2023) who established a positive linear relationship between transport integration and 

supply chain performance. The independent variables can explain the variations in the 

dependent variable using the R2. Transport integration can account for 43.8 percent of 
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the variability in supply chain performance of food and beverage processing firms in 

Kenya, according to an R2 of .438. 

Table 4.24: Model Summary for Transport Integration 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .662a .438 .431 .67512 .438 69.307 1 89 .000 

a. Predictors: (Constant), Transport integration 

4.6.3.4 ANOVA of Transport Integration 

The results in table 4.25 showed that the F-ratio was 69.307, with a P value of .000 

being less than .05 in model 1. This indicates that the regression model used in the 

investigation has a high degree of goodness of fit. This infers that the independent 

variable (transport integration) in the model is unlikely to be due to chance and do 

indeed explain a significant portion of the variance in the dependent variable (supply 

chain performance). 

Table 4.25: ANOVA for Transport Integration 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 31.589 1 31.589 69.307 .000b 

Residual 40.565 89 .456   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Transport integration 

4.6.3.5 Significance Findings for Transport Integration 

Table 4.26 shows the significance of test results for transport integration and supply 

chain performance. The results of Model 1 revealed a positive and significant 

relationship between transport integration and supply chain performance (b1 = .094, p 

= .000, β = .662). Supply chain performance is anticipated to grow by .094 for every 

unit increase in transport integration. These findings concur with those of Acero, Saenz 



 

115 

and Luzzini (2022) who found that transport integration had a significant positive 

impact on supply chain performance. 

OLS Model: Supply Chain Performance = 2.574 + .094TI …………. Equation 1 

Table 4.26: Coefficientsa for Transport Integration 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.574 .160  16.083 .000 
Transport 

integration 
.094 .011 .662 8.325 .000 

a. Dependent Variable: Supply Chain Performance 

4.6.3.5 Regression Analysis of Transport Integration with Moderator 

H01i: Warehousing policy framework has no significant moderating effect on the 

relationship between transport integration and supply chain performance of 

food and beverage processing firms in Kenya. 

The MMR Model: Y= β0 + βZX1Z + ε  

The model 2 results as shown in the table (table 4.27) after the moderator interaction 

(transport integration*warehousing policy framework) was included in the model. 

With (R = .745, R2 = .554) and F (1,89) = 110.773, p = .000, the results revealed a 

positive and significant relationship between transport integration*warehousing policy 

framework, and supply chain performance of food and beverage processing firms. 

Transport integration*warehousing policy framework accounts for 55.4 percent of the 

variations in supply chain performance of food and beverage processing firms, 

according to an R2 of .554. The study found that the moderator (warehousing policy 

framework) helped us enhance our model. The introduction of the moderating variable 

culminated in an R2 change of .554, indicating that the moderating role accounts for 

55.4% of the variability in supply chain performance, well beyond that which is 

accounted for by only transport integration. The findings revealed that warehousing 

policy framework has a strong moderating role on the relationship between transport 
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integration and supply chain performance of Kenyan food and beverage processing 

firms. 

Table 4.27: Model Summary for Transport Integration With Moderator 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

2 .745a .554 .549 .60098 .554 110.773 1 89 .000 

a. Predictors: (Constant), Transport integration*Warehousing policy framework 

4.6.3.6 ANOVA of Transport Integration with Moderator  

With the inclusion of the moderator, the results in table 4.28 showed that the F-ratio 

was 110.773, with a P value of .000 being less than .05 in model 2. This indicates that 

the regression model used in the investigation has a high degree of goodness of fit. 

This implies that the independent variable (transport integration); when including the 

moderating variable (warehousing policy framework) in the model is unlikely to be 

due to chance and do indeed explain a significant portion of the variance in the 

dependent variable (supply chain performance). 

Table 4.28: ANOVAa for Transport Integration with Moderator 

Model Sum of Squares df Mean Square F Sig. 

2 Regression 40.009 1 40.009 110.773 .000b 

Residual 32.145 89 .361   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Transport integration*Warehousing policy framework 

4.6.3.7 Significance Findings for Transport Integration with Moderator 

The results of model 2 demonstrate that warehousing policy framework had a positive 

and significant moderating role on the relationship between transport integration and 

supply chain performance of food and beverage processing firms in Kenya (b2 = .696, 

p = .000, β = .745). Equation 2 depicts the regression model with the moderator 

included. On the premise that warehousing policy framework remains constant, the 

equation predicts a change in supply chain performance of .696 for every unit increase 
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in transport integration. As a result, the null hypothesis is rejected at the 95% level of 

significance, and it is inferred that warehousing policy framework moderates the 

relationship between transport integration and supply chain performance.  

The MMR Model: Supply Chain Performance = 1.367 + 0.696TI*WPF 

...............Equation 2 

Table 4.29: Coefficientsa for Transport Integration with Moderator 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.367 .237  5.771 .000 

TI*WPF .696 .066 .745 10.525 .000 

a. Dependent Variable: Supply Chain Performance 

4.6.4 Analysis of Volumetrics 

The study aimed examine the effect of volumetrics on supply chain performance of 

food and beverages processing firms in Kenya. The following aspects were used to 

evaluate the goal: warehouse capacity, shipping volume, and lead time. 

4.6.4.1 Descriptive Analysis of Volumetrics 

The 5-point Likert scale (5= [SA] Strongly Agree, 4= [A] Agree, 3= [N] Neutral, 2= 

[D] Disagree, and 1= [SD] Strongly Disagree) was used to gauge the degree to which 

study participants agreed with the statements regarding the effect of volumetrics on 

supply chain performance of food and beverages processing firms in Kenya. The 

research used mean average and standard deviations, as shown in table 4.30, to convey 

the main results of volumetrics in food and beverage production firms. 

Majority of the food and beverages processing firms in Kenya increased the potential 

storage space in the warehouse as shown by a mean of 3.8022 and a standard deviation 

of 1.28426. It is evident that a significant portion of the respondents concurred with 

the statement based on the five-point scale Likert mean score of more than 3.4 as well 

as an average standard deviation.  Also, majority of the food and beverages processing 

firms in Kenya maximized space utilization in the warehouse as revealed by a mean 
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of 3.4956 and a standard deviation of 1.30707. It is evident that a significant portion 

of the respondents agreed with the assertion based on the five-point scale Likert mean 

score of greater than 3.4 as well as an average standard deviation.  

Additionally, majority of the food and beverages processing firms in Kenya minimized 

stock-outs as indicated by a mean of 3.4187 and a standard deviation of 1.28131. It is 

evident that a significant portion of the respondents agreed with the assertion based on 

the five-point scale Likert mean score of more than 3.4 as well as an average standard 

deviation. Further, majority of the food and beverages processing firms in Kenya 

minimized empty warehouse space as shown by a mean of 3.6044 and a standard 

deviation of 1.31554. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation.  

In addition, majority of the food and beverages processing firms in Kenya reduced 

exposure to demand fluctuations as shown by a mean of 3.4648 and a standard 

deviation of 1.12806. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation. Moreover, majority of the food and beverages 

processing firms in Kenya minimized corrective actions for the subsequent orders in 

cases of production issues as indicated by a mean of 3.5824 and a standard deviation 

of 1.20246. It is evident that a significant portion of the respondents agreed with the 

assertion based on the five-point scale Likert mean score of more than 3.4 as well as 

an average standard deviation.  

Also, in majority of the food and beverages processing firms in Kenya shipping 

volumes flexibility allowed customers to adjust their orders as shown by a mean of 

3.5099 and a standard deviation of 1.20601. It is evident that a significant portion of 

the respondents agreed with the assertion based on the five-point scale Likert mean 

score of more than 3.4 as well as an average standard deviation. Besides, majority of 

the food and beverages processing firms in Kenya reached collaborative agreements 

with suppliers as revealed by a mean of 3.4846 and a standard deviation of 1.31461. It 

is evident that a significant portion of the respondents agreed with the assertion based 
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on the five-point scale Likert mean score of more than 3.4 as well as an average 

standard deviation.  

As well, majority of the food and beverages processing firms in Kenya standardized 

processes and fine-tune supply time schedules with suppliers as depicted by a mean of 

3.9670 and a standard deviation of 1.18744. It is evident that a significant portion of 

the respondents neither agreed with the assertion based on the five-point scale Likert 

mean score of more than 3.4 as well as an average standard deviation. Further, majority 

of the food and beverages processing firms in Kenya did not detect bottlenecks and 

malfunctions that may delay material flow as shown by a mean of 2.0220 and a 

standard deviation of 1.02174. It is evident that a significant portion of the respondents 

disagreed with the assertion based on the five-point scale Likert mean score of less 

than 2.6 as well as an average standard deviation. Lastly, majority of the food and 

beverages processing firms in Kenya reduced delivery times as shown by a mean of 

3.5495 and a standard deviation of 1.24064. It is evident that a significant portion of 

the respondents agreed with the assertion based on the five-point scale Likert mean 

score of more than 3.4 as well as an average standard deviation. Generally, optimizing 

the allocation of space for warehouse goods in order to better use the warehouse space 

(Muriuki, 2018) and improving the quality of inventory management by allocating the 

correct amount of space for products on the basis of its inventory policies and demand 

forecast is a constant and never-ending endeavor in supply chain management (Rudd, 

2019). Managers of warehouses can spot areas for growth and implement adjustments 

in order to maximize space utilization, increase productivity, and lower costs by 

routinely tracking and evaluating the volumetrics of a warehouse. 
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Table 4.30: Descriptive Findings of Volumetrics 

Statements Mean Std. Deviation 

Our firm increased the potential storage space in the 

warehouse. 

3.8022 1.28426 

Our firm has maximized space utilization in the 

warehouse. 

3.4956 1.30707 

Our firm has minimized stock-outs. 3.4187 1.28131 

Our firm has minimized empty warehouse space. 3.6044 1.31554 

Our firm has reduced exposure to demand fluctuations. 3.4648 1.12806 

Our firm minimizes corrective actions for the subsequent 

orders in cases of production issues. 

3.5824 1.20246 

Our firm’s shipping volumes flexibility allows 

customers to adjust their orders. 

3.5099 1.20601 

Our firm has reached collaborative agreements with 

suppliers. 

3.4846 1.31461 

Our firm has standardized processes and fine-tune 

supply time schedules with suppliers. 

3.9670 1.18744 

Our firm detects bottlenecks and malfunctions that may 

delay material flow. 

2.0220 1.02174 

Our firm has reduced delivery times. 3.5495 1.24064 

The respondents were asked to point out the other indicators of volumetrics used in 

their respective firms. The findings in table 4.31 showed that majority of the food and 

beverages processing firms in Kenya (38.5%) embraced inventory carrying costs as an 

indicator of fulfillment, 33.0% embraced order accuracy rate, and 28.6% embraced 

labour productivity as an indicator of volumetrics. The prevalent use of inventory 

carrying costs (38.5%) as a volumetrics indicator highlights the Kenyan food and 

beverages processing industry's emphasis on financial prudence. Minimizing the cost 

of holding inventory, encompassing storage, insurance, and potential obsolescence, 

directly impacts profitability and overall financial health. By closely monitoring these 

costs, Kenyan food and beverages processing firms aim to optimize inventory levels, 

reduce waste, and improve cash flow. 

The significant focus on order accuracy rate (33.0%) signifies a growing recognition 

of the critical role order fulfillment plays in customer satisfaction and brand reputation. 

Accurate orders ensure timely delivery of the right products, reducing customer 

complaints, returns, and ultimately, building trust and loyalty. This metric 

complements the cost-centric approach by incorporating a customer-centric 

perspective into volumetrics measurement by Kenyan food and beverages 
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manufacturers. The inclusion of labor productivity (28.6%) as a volumetrics indicator 

reveals a strategic understanding of the human element within the supply chain. By 

measuring the output per unit of labor in packing and handling activities, Kenyan food 

and beverages processing firms aim to optimize resource utilization and identify areas 

for process improvement. This focus on workforce efficiency contributes not only to 

cost reduction but also to improved employee well-being and workplace satisfaction. 

Table 4.31: Other Indicators of Volumetrics 

Particulars Frequency Percent Cumulative Percent 

Inventory carrying costs 35 38.5 38.5 

Order accuracy rate 30 33.0 71.4 

Labour productivity 26 28.6 100.0 

Total 91 100.0  

4.6.4.2 Correlation Analysis between Volumetrics and Supply Chain 

Performance 

For this investigation, the Pearson Product Moment Correlation was used to determine 

the strength and direction of the linear relationship between the independent variable 

(volumetrics) and the dependent variable (supply chain performance), and the results 

are summarized in table 4.31. The study found that volumetrics had a positive, 

significant, linear relationship with the supply chain performance of food and beverage 

processing firms in Kenya, with a Pearson correlation coefficient of .576 at .01 level 

of significance. This implied that there was a positive correlation between volumetrics 

and the supply chain performance of food and beverage processing firms in Kenya. 

These findings mirror those of Prajogo et al. (2016), who revealed the existence of a 

positive correlation between waveless picking and performance of the supply chain. 
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Table 4.32: Correlation Analysis between Volumetrics and Supply Chain 

Performance 

 

Supply Chain 

Performance Volumetrics 

Supply Chain 

Performance 

Pearson Correlation 1 .576** 

Sig. (2-tailed)  .000 

N 91 91 

Volumetrics Pearson Correlation .576** 1 

Sig. (2-tailed) .000  

N 91 91 

**. Correlation is significant at the 0.01 level (2-tailed). 

4.6.4.3 Regression Analysis of Volumetrics 

The use of regression analysis seeks to determine whether a set of research factors 

predicts a specific dependent variable and so makes an effort to considerably improve 

the estimate's adequacy. 

H02: Volumetrics has no significant effect on supply chain performance of food and 

beverage processing firms in Kenya. 

The OLS Model: Y= β0 + β2X2 + ε  

The ordinary least square regression model was used. Model 1 results are shown in 

Table 4.32. Volumetrics and supply chain performance have a positive relationship (R 

= .576, R2 = .331) and F (1,89) = 44.120, p = .000, according to the findings in the 

table below (table 4.28). These findings concur with those of Arashpour et al., (2017), 

who revealed the existence of a positive linear relationship between volumetrics and 

supply chain performance. The independent variables can explain the variations in the 

dependent variable using the R2. Volumetrics can account for 33.1 percent of the 

variability in supply chain performance of food and beverage processing firms in 

Kenya, according to an R2 of .331. 
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Table 4.33: Model Summary for Volumetrics 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .576a .331 .324 .73622 .331 44.120 1 89 .000 

a. Predictors: (Constant), Volumetrics 

4.6.4.4 ANOVA for Volumetrics 

The results in table 4.33 showed that the F-ratio was 44.120, with a P value of .000 

being less than .05 in model 1. This indicates that the regression model used in the 

investigation has a high degree of goodness of fit. This means that the independent 

variable (volumetrics) in the model is unlikely to be due to chance and do indeed 

explain a significant portion of the variance in the dependent variable (supply chain 

performance). 

Table 4.34: ANOVAa for Volumetrics 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 23.914 1 23.914 44.120 .000b 

Residual 48.240 89 .542   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Volumetrics 

4.6.4.5 Significance Findings for Volumetrics 

Table 4.34 shows the significance of test results for volumetrics and supply chain 

performance. The results of Model 1 revealed a positive and significant relationship 

between volumetrics and supply chain performance (b1 = .073, p = .000, β = .576). 

Supply chain performance is anticipated to grow by .073 for every unit increase in 

volumetrics. The aforementioned study's results align with the findings of Ng et al. 

(2011), which indicated that the use of warehousing volumetrics offered notable 

advantages for companies operating within intricate and ever-changing supply chain 

networks. 
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The OLS Model: Supply Chain Performance = 2.783 + .073V …………. Equation 3 

Table 4.35: Coefficientsa for Volumetrics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.783 .167  16.627 .000 

Volumetrics .073 .011 .576 6.642 .000 

a. Dependent Variable: Supply Chain Performance 

4.6.4.6 Regression Analysis of Volumetrics with Moderator 

H02i: Warehousing policy framework has no significant moderating effect on the 

relationship between volumetrics and supply chain performance of food and 

beverage processing firms in Kenya. 

The MMR Model: Y= β0 + βZX2Z + ε  

The model 2 results as shown in the table (table 4.35) after the moderator interaction 

(volumetrics*warehousing policy framework) was included in the model. With (R = 

.573, R2 = .328) and F (1,89) = 43.463, p = .000, the results revealed a positive and 

significant relationship between volumetrics*warehousing policy framework, and 

supply chain performance of food and beverage processing firms. 

Volumetrics*warehousing policy framework accounts for 32.8 percent of the 

variations in supply chain performance of food and beverage processing firms, 

according to an R2 of .328. The study found that the moderator (warehousing policy 

framework) helped us enhance our model. The introduction of the moderating variable 

culminated in an R2 change of .328, indicating that the moderating role accounts for 

32.8% of the variability in supply chain performance, well beyond that which is 

accounted for by only volumetrics. The findings revealed that warehousing policy 

framework has a strong moderating role on the relationship between volumetrics and 

supply chain performance of Kenyan food and beverage processing firms. 
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Table 4.36: Model Summary for Volumetrics with Moderator 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

2 .573a .328 .321 .73805 .328 43.463 1 89 .000 

a. Predictors: (Constant), Volumetrics*Warehousing policy framework 

4.6.4.7 ANOVA for Volumetrics with Moderator 

With the inclusion of the moderator, the results in table 4.32 showed that the F-ratio 

was 43.463, with a P value of .000 being less than .05 in model 2. This indicates that 

the regression model used in the investigation has a high degree of goodness of fit. 

This means that the independent variable (volumetrics) with the inclusion of the 

moderating variable (warehousing policy framework) in the model is unlikely to be 

due to chance and do indeed explain a significant portion of the variance in the 

dependent variable (supply chain performance). 

Table 4.37: ANOVAa for Volumetrics with Moderator 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

2 Regression 23.675 1 23.675 43.463 .000b 

Residual 48.479 89 .545   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Volumetrics*Warehousing policy framework 

4.6.4.8 Test of Significance for Volumetrics with Moderator 

The results of model 2 demonstrate that warehousing policy framework had a positive 

and significant moderating role on the relationship between volumetrics and supply 

chain performance of food and beverage processing firms in Kenya (b2 = .418, p = 

.000, β = .573). Equation 2 depicts the regression model with the moderator included. 

On the premise that warehousing policy framework remains constant, the equation 

predicts a change in supply chain performance of .418 for every unit increase in 

transport integration. As a result, the null hypothesis is rejected at the 95% level of 
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significance, and it is inferred that warehousing policy framework moderates the 

relationship between transport integration and supply chain performance.  

The MMR Model: Supply Chain Performance = 2.264 + .418V*WPF 

...............Equation 4 

Table 4.38: Coefficientsa for Volumetrics with Moderator 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.264 .241  9.392 .000 

V*WPF .418 .063 .573 6.593 .000 

a. Dependent Variable: Supply Chain Performance 

4.6.5 Analysis of Waveless picking 

The study aimed determine the effect of waveless picking on supply chain performance 

of food and beverages processing firms in Kenya. The following aspects were used to 

evaluate the goal: multi-order pick, single-piece pick, and order planning. 

4.6.5.1 Descriptive Analysis of Waveless picking 

The 5-point Likert scale (5= [SA] Strongly Agree, 4= [A] Agree, 3= [N] Neutral, 2= 

[D] Disagree, and 1= [SD] Strongly Disagree) was used to gauge the degree to which 

study participants agreed with the statements regarding the effect of waveless picking 

in supply chain performance of food and beverages processing firms in Kenya. The 

research used mean average and standard deviations, as shown in table 4.38, to convey 

the main results of waveless picking in food and beverage production firms. 

Majority of the food and beverages processing firms in Kenya had not reduced travel 

time on the warehouse floor of their respective firms as shown by a mean of 2.4692 

and a standard deviation of 1.00085. It is evident that a significant portion of the 

respondents Disagreed with the statement based on the five-point scale Likert mean 

score of less than 2.6 as well as an average standard deviation.  Also, majority of the 

food and beverages processing firms in Kenya fulfilled large batches of items at a time 
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as revealed by a mean of 3.4769 and a standard deviation of 1.12774. It is evident that 

a significant portion of the respondents agreed with the assertion based on the five-

point scale Likert mean score of greater than 3.4 as well as an average standard 

deviation.  

Additionally, majority of the food and beverages processing firms in Kenya’s pickers 

have mastered the layout of the entire warehouse as indicated by a mean of 3.5846 and 

a standard deviation of 1.31461. It is evident that a significant portion of the 

respondents agreed with the assertion based on the five-point scale Likert mean score 

of more than 3.4 as well as an average standard deviation. Further, majority of the food 

and beverages processing firms in Kenya had created picking zones to reduce travel 

time and increase productivity as shown by a mean of 3.9780 and a standard deviation 

of 1.16407. It is evident that a significant portion of the respondents agreed with the 

assertion based on the five-point scale Likert mean score of more than 3.4 as well as 

an average standard deviation.  

In addition, majority of the food and beverages processing firms in Kenya increased 

picks per order than number of orders as shown by a mean of 3.6549 and a standard 

deviation of 0.97025. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of greater than 3.4 

as well as an average standard deviation. Moreover, majority of the food and beverages 

processing firms in Kenya placed high-velocity SKUs in highly accessible locations 

as indicated by a mean of 3.5275 and a standard deviation of 1.27663. It is evident that 

a significant portion of the respondents agreed with the assertion based on the five-

point scale Likert mean score of more than 3.4 as well as an average standard deviation.  

Also, in majority of the food and beverages processing firms in Kenya did not improve 

product forecasting in plan production needs as shown by a mean of 2.5022 and a 

standard deviation of 0.95708. It is evident that a significant portion of the respondents 

agreed with the assertion based on the five-point scale Likert mean score of more than 

3.4 as well as an average standard deviation. Besides, majority of the food and 

beverages processing firms in Kenya improved supply chain scheduling as revealed 

by a mean of 3.7549 and a standard deviation of 1.15818. It is evident that a significant 
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portion of the respondents agreed with the assertion based on the five-point scale 

Likert mean score of less than 3.4 as well as an average standard deviation. Lastly, 

majority of the food and beverages processing firms in Kenya created efficient cash 

flow management to meet our financial needs as shown by a mean of 3.5055 and a 

standard deviation of 1.12915. It is evident that a significant portion of the respondents 

agreed with the assertion based on the five-point scale Likert mean score of more than 

3.4 as well as an average standard deviation. Generally, selecting an order picking 

system depends on a variety of criteria, including cost, sophistication, complexity, 

customer order volume, as well as item size but also order size (Chabot, Lahyani, 

Coelho & Renaud, 2017). Every - company has specific requirements, and one solution 

for order picking can fit one company and not another. Managers of warehouses must 

be well-versed in both the staffing needs for continuous uninterrupted picking along 

with the inventory as well as order management systems for utilization in order to 

adopt waveless picking. Additionally, they must make sure that the warehouse is set 

up with the goods placed in readily accessible areas to enable expedient picking and 

order fulfillment. Consequently, waveless picking is an extremely efficient approach 

for boosting the speed and accuracy of order fulfillment in warehousing operations. 

Table 4.39: Descriptive Findings of Waveless Picking 

Statements Mean Std. Deviation 

Our firm has reduced travel time on the warehouse floor 

of our firm. 

2.4692 1.00085 

Our firm fulfils large batches of items at a time. 3.4769 1.12774 

Our firm’s pickers have mastered the layout of the 

entire warehouse. 

3.5846 1.31461 

Our firm has created picking zones to reduce travel time 

and increase productivity. 

3.9780 1.16407 

Our firm has increased picks per order than number of 

orders. 

3.6549 .97025 

Our firm has placed high-velocity SKUs in highly 

accessible locations. 

3.5275 1.27663 

Our firm has improved product forecasting in plan 

production needs. 

2.5022 .95708 

Our firm has improved supply chain scheduling. 3.7549 1.15818 

Our firm has created efficient cash flow management to 

meet our financial needs. 

3.5055 1.12915 
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The respondents of the study were asked to point out the other elements of waveless 

picking in their respective firms. The findings in table 4.39 depict that majority 

(23.1%) of the food and beverages processing firms in Kenya have included the 

element order routing, 22.0% advanced shipping notice (ASN), 18.7% storage 

methods, 14.3% order volumes, 14.3% order processing speed and only 7.7% have 

included the element of density in their waveless picking operations. The prominence 

of order routing (23.1%) reflects its crucial role in optimizing picking efficiency. By 

pre-determining the most efficient sequence for pickers to visit product locations, order 

routing minimizes travel time, reduces errors, and ultimately increases order 

fulfillment speed. This focus on optimizing the physical picking process highlights 

Kenyan food and beverages processing firms' commitment to streamlining warehouse 

operations. 

The widespread adoption of advanced shipping notice [ASN] (22.0%) underscores the 

value of information visibility in waveless picking. By receiving prior notification 

about incoming orders, Kenyan food and beverages processing firms can prepare 

warehouse resources, improve picking accuracy, and ensure timely dispatch. This 

proactive approach fosters smooth collaboration between production, warehousing, 

and transportation functions, contributing to overall supply chain agility. The inclusion 

of storage methods (18.7%) and order volumes (14.3%) indicates a recognition that 

waveless picking effectiveness hinges not only on routing but also on strategic product 

placement and managing workload fluctuations in Kenyan food and beverages 

processing firms. Optimizing storage layouts based on product characteristics and pick 

frequency minimizes picker travel distances, while adapting to varying order volumes 

ensures efficient resource allocation and minimizes bottlenecks. 

The focus on order processing speed (14.3%) emphasizes the importance of 

minimizing delays between order placement and picking initiation. By streamlining 

order processing workflows and integrating them seamlessly with waveless picking 

systems, Kenyan food and beverages processing firms aim to reduce lead times and 

improve customer satisfaction. The relatively low adoption of density (7.7%) as a 

waveless picking element is intriguing. However, density-based picking algorithms 
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consider product dimensions and weight, optimizing space utilization within storage 

units and potentially leading to more efficient picking routes and warehouse layout. 

Table 4.40: Other Elements of Waveless Picking 

Particulars Frequency Percent Cumulative Percent 

Order routing 21 23.1 23.1 

Advanced shipping notice (ASN) 20 22.0 45.1 

Storage methods 17 18.7 63.7 

Density 7 7.7 71.4 

Order volume 13 14.3 85.7 

Order processing speed 13 14.3 100.0 

Total 91 100.0  

4.6.5.2 Correlation Analysis between for Waveless Picking and Supply Chain 

Performance  

For this investigation, the Pearson Product Moment Correlation was used to determine 

the strength and direction of the linear relationship between the independent variable 

(waveless picking) and the dependent variable (supply chain performance), and the 

results are summarized in table 4.40. The study found that waveless picking had a 

positive, significant, linear relationship with the supply chain performance of food and 

beverage processing firms in Kenya, with a Pearson correlation coefficient of .625 at 

.01 level of significance. This implied that there was a positive correlation between 

waveless picking and the supply chain performance of food and beverage processing 

firms in Kenya. These findings mirror those of Bansal et al., (2021) who established 

the existence of a positive correlations between waveless picking and performance of 

the supply chain. 
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Table 4.41: Correlation Analysis Between for Waveless picking and Supply Chain 

Performance 

 

Supply Chain 

Performance 

Waveless 

picking 

Supply Chain 

Performance 

Pearson Correlation 1 .625** 

Sig. (2-tailed)  .000 

N 91 91 

Waveless 

picking 

Pearson Correlation .625** 1 

Sig. (2-tailed) .000  

N 91 91 

**. Correlation is significant at the 0.01 level (2-tailed). 

4.6.5.3 Regression Analysis for Waveless picking 

The use of regression analysis seeks to determine whether a set of research factors 

predicts a specific dependent variable and so makes an effort to considerably improve 

the estimate's adequacy. 

H03: Waveless picking has no significant effect on supply chain performance of 

food and beverage processing firms in Kenya. 

The OLS Model: Y= β0 + β3X3 + ε  

The ordinary least square regression model was used. Model 1 results are shown in 

Table 4.41. Waveless picking and supply chain performance have a positive 

relationship (R = .625, R2 = .390) and F (1,89) = 56.975, p = .000, according to the 

findings in the table below (table 4.37). The findings are similar to those of Bansal et 

al., (2021) who established a positive linear relationship between waveless picking and 

performance of the supply chain. The independent variables can explain the variations 

in the dependent variable using the R2. Waveless picking can account for 39.0 percent 

of the variability in supply chain performance of food and beverage processing firms 

in Kenya, according to an R2 of .390. 
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Table 4.42: Model Summary for Waveless Picking 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .625a .390 .383 .70306 .390 56.975 1 89 .000 

a. Predictors: (Constant), Waveless picking 

4.6.5.4 ANOVA for Waveless picking 

The results in table 4.42 showed that the F-ratio was 56.975, with a P value of .000 

being less than .05 in model 1. This indicates that the regression model used in the 

investigation has a high degree of goodness of fit. This suggests that the independent 

variable (waveless picking) in the model is unlikely to be due to chance and do indeed 

explain a significant portion of the variance in the dependent variable (supply chain 

performance). 

Table 4.43: ANOVAa for Waveless Picking 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 28.162 1 28.162 56.975 .000b 

Residual 43.992 89 .494   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Waveless picking 

4.6.5.5 Test of Significance for Waveless Picking 

Table 4.43 shows the significance of test results for waveless picking and supply chain 

performance. The results of Model 1 revealed a positive and significant relationship 

between waveless picking and supply chain performance (b1 = .086, p = .000, β = 

.625). Supply chain performance is anticipated to grow by .094 for every unit increase 

in waveless picking. The results of this study align with the research conducted by 

Bansal, Roy, and Pazour (2021), which demonstrated that the implementation of 

waveless picking led to a notable increase in picker efficiency as well as consumer 

satisfaction. 
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The OLS Model: Supply Chain Performance = 2.691 + .086WP …………. Equation 

5 

Table 4.44: Coefficientsa for Waveless Picking 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.691 .161  16.734 .000 

Waveless 

picking 

.086 .011 .625 7.548 .000 

a. Dependent Variable: Supply Chain Performance 

4.6.5.6 Regression Analysis for Waveless Picking with Moderator 

H01i: Warehousing policy framework has no significant moderating effect on the 

relationship between waveless picking and supply chain performance of food 

and beverage processing firms in Kenya. 

The MMR Model: Y= β0 + βZX3Z + ε  

The model 2 results as shown in the table (table 4.44) after the moderator interaction 

(waveless picking*warehousing policy framework) was included in the model. With 

(R = .677, R2 = .458) and F (1,89) = 75.151, p = .000, the results revealed a positive 

and significant relationship between waveless picking*warehousing policy 

framework, and supply chain performance of food and beverage processing firms. 

Waveless picking*warehousing policy framework accounts for 45.8 percent of the 

variations in supply chain performance of food and beverage processing firms, 

according to an R2 of .458. The study found that the moderator (warehousing policy 

framework) helped us enhance our model. The introduction of the moderating variable 

culminated in an R2 change of .458, indicating that the moderating role accounts for 

45.8% of the variability in supply chain performance, well beyond that which is 

accounted for by only waveless picking. The findings revealed that warehousing policy 

framework has a strong moderating role on the relationship between waveless picking 

and supply chain performance of Kenyan food and beverage processing firms. 
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Table 4.45: Model Summary for Waveless Picking with Moderator 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

2 .677a .458 .452 .66299 .458 75.151 1 89 .000 

a. Predictors: (Constant), Waveless picking*Warehousing policy framework 

4.6.5.7 ANOVAa for Waveless Picking with Moderator 

With the inclusion of the moderator, the results in table 4.45 showed that the F-ratio 

was 75.151, with a P value of .000 being less than .05 in model 2. This indicates that 

the regression model used in the investigation has a high degree of goodness of fit. 

This means that the independent variable (waveless picking), with the inclusion of the 

moderating variable (warehousing policy framework) in the model is unlikely to be 

due to chance and do indeed explain a significant portion of the variance in the 

dependent variable (supply chain performance). 

Table 4.46: ANOVAa for Waveless Picking with Moderator 

Model Sum of Squares df Mean Square F Sig. 

2 Regression 33.033 1 33.033 75.151 .000b 

Residual 39.121 89 .440   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Waveless picking*Warehousing policy framework 

4.6.5.8 Test of Significance Waveless Picking with Moderator 

The results of model 2 demonstrate that warehousing policy framework had a positive 

and significant moderating role on the relationship between waveless picking and 

supply chain performance of food and beverage processing firms in Kenya (b2 = .583, 

p = .000, β = .677). Equation 2 depicts the regression model with the moderator 

included. On the premise that warehousing policy framework remains constant, the 

equation predicts a change in supply chain performance of .583 for every unit increase 

in waveless picking. As a result, the null hypothesis is rejected at the 95% level of 
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significance, and it is inferred that warehousing policy framework moderates the 

relationship between waveless picking and supply chain performance.  

The MMR Model: Supply Chain Performance = 1.807 + .583WP*WPF 

...............Equation 6 

Table 4.47: Coefficientsa for Waveless Picking with Moderator 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

2 (Constant) 1.807 .237  7.633 .000 

WP*WPF .583 .067 .677 8.669 .000 

a. Dependent Variable: Supply Chain Performance 

4.6.6 Analysis of Warehousing Fulfillment 

The study aimed to evaluate the effect of fulfillment on supply chain performance of 

food and beverages processing firms in Kenya. The following aspects were used to 

evaluate the goal: packing, chaotic storage, and cross docking. 

4.6.6.1 Descriptive Analysis of Warehousing Fulfillment 

The 5-point Likert scale (5= [SA] Strongly Agree, 4= [A] Agree, 3= [N] Neutral, 2= 

[D] Disagree, and 1= [SD] Strongly Disagree) was used to gauge the degree to which 

study participants agreed with the statements regarding the effect of warehousing 

fulfillment on supply chain performance of food and beverages processing firms in 

Kenya. The research used mean average and standard deviations, as shown in table 

4.47, to convey the main results of warehousing fulfillment in food and beverage 

production firms. 

Majority of the food and beverages processing firms in Kenya’s packing had reduced 

the risks of expensive labour and inventory as shown by a mean of 3.5055 and a 

standard deviation of 1.12915. It is evident that a significant portion of the respondents 

agreed with the statement based on the five-point scale Likert mean score of more than 

3.4 as well as an average standard deviation.  Also, majority of the food and beverages 

processing firms in Kenya’s packaging protects their products from damage and from 
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environmental dangers as revealed by a mean of 3.6374 and a standard deviation of 

1.19737. It is evident that a significant portion of the respondents agreed with the 

assertion based on the five-point scale Likert mean score of greater than 3.4 as well as 

an average standard deviation.  

Additionally, majority of the food and beverages processing firms in Kenya’s 

packaging is easy to store and stack as indicated by a mean of 3.6703 and a standard 

deviation of 1.22977. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation. Further, majority of the food and beverages 

processing firms in Kenya maximized effective storage capacity in our warehouse as 

shown by a mean of 3.4808 and a standard deviation of 1.16920. It is evident that a 

significant portion of the respondents agreed with the assertion based on the five-point 

scale Likert mean score of more than 3.4 as well as an average standard deviation.  

In addition, majority of the food and beverages processing firms in Kenya’s 

warehouses were not flexible without undergoing major operational variations as 

shown by a mean of 2.5011 and a standard deviation of 0.90744. It is evident that a 

significant portion of the respondents disagreed with the assertion based on the five-

point scale Likert mean score of less than 3.4 as well as an average standard deviation. 

Moreover, majority of the food and beverages processing firms in Kenya did not speed 

up selection and placement of goods as indicated by a mean of 2.4560 and a standard 

deviation of 1.21025. It is evident that a significant portion of the respondents 

disagreed with the assertion based on the five-point scale Likert mean score of less 

than 3.4 as well as an average standard deviation.  

Also, in majority of the food and beverages processing firms in Kenya traced the routes 

according to the storage slots as shown by a mean of 3.5055 and a standard deviation 

of 1.12915. It is evident that a significant portion of the respondents agreed with the 

assertion based on the five-point scale Likert mean score of more than 3.4 as well as 

an average standard deviation. Besides, majority of the food and beverages processing 

firms in Kenya had improved material handling streamlining as revealed by a mean of 

3.6374 and a standard deviation of 1.19737. It is evident that a significant portion of 
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the respondents agreed with the assertion based on the five-point scale Likert mean 

score of more than 3.4 as well as an average standard deviation. 

Additionally, majority of the food and beverages processing firms in Kenya had 

reduced risks for inventory handling as indicated by a mean of 3.6703 and a standard 

deviation of 1.22977. It is evident that a significant portion of the respondents agreed 

with the assertion based on the five-point scale Likert mean score of more than 3.4 as 

well as an average standard deviation. Further, majority of the food and beverages 

processing firms in Kenya had reduced the need to store our products in the warehouse 

as shown by a mean of 3.7088 and a standard deviation of 1.16920. It is evident that a 

significant portion of the respondents agreed with the assertion based on the five-point 

scale Likert mean score of more than 3.4 as well as an average standard deviation. 

Lastly, majority of the food and beverages processing firms in Kenya created efficient 

cash flow management to meet our financial needs as shown by a mean of 3.5055 and 

a standard deviation of 1.12915. It is evident that a significant portion of the 

respondents agreed with the assertion based on the five-point scale Likert mean score 

of more than 3.4 as well as an average standard deviation. Generally, ensuring that 

goods are delivered to consumers quickly, accurately, and affordably is the aim of 

fulfillment (Fontana & Nepomuceno, 2017). Warehouse managers, customer support 

agents, shipping companies, and other logistical collaborators must work carefully in 

concert to plan and coordinate the fulfillment of orders from warehousing. Firms can 

enhance customer service, speed up order fulfillment, and lower expenses related to 

warehousing and shipping by streamlining the fulfillment process. 
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Table 4.48: Descriptive Findings of Warehousing Fulfillment 

Statements Mean Std. Deviation 

Our firm’s packing has reduced the risks of expensive 

labour and inventory. 

3.5055 1.12915 

Our firm’s packaging protects our products from 

damage and from environmental dangers. 

3.6374 1.19737 

Our firm’s packaging is easy to store and stack. 3.6703 1.22977 

Our firm maximizes effective storage capacity in our 

warehouse. 

3.4808 1.16920 

Our firm’s warehouse is flexible without undergoing 

major operational variations. 

2.5011 .90744 

Our firm speeds up selection and placement of goods. 2.4560 1.21025 

Our firm traces the routes according to the storage slots. 3.5055 1.12915 

Our firm has improved material handling streamlining. 3.6374 1.19737 

Our firm has reduced risks for inventory handling. 3.6703 1.22977 

Our firm has reduced the need to store our products in 

the warehouse. 

3.7088 1.16920 

The study’s respondents were asked to point out the other forms of warehousing 

fulfilment in their respective firms. The findings in table 4.48 showed that majority 

(36.3%) of the food and beverages processing firms embraced just-in-time inventory, 

24.2% embraced drop shipping, 22.0% embraced lean warehousing, and only 17.6% 

embraced automated storage and retrieval systems (ASRS) in enhancing fulfillment. 

The widespread adoption of JIT (36.3%) reflects the Kenyan food and beverage 

processing industry's strong emphasis on reducing inventory carrying costs. By 

receiving materials and products just as they are needed for production or fulfillment, 

firms minimize storage expenses, mitigate the risk of obsolescence, and improve cash 

flow. This cost-driven approach demonstrates a prudent financial strategy in a 

competitive market. 

The significant use of drop shipping (24.2%) highlights a recognition of the value of 

operational flexibility. By outsourcing product storage and shipping to third-party 

vendors, Kenyan food and beverages processing firms’ free up capital, reduce 

logistical complexity, and adapt quickly to changing demand patterns. This approach 

is particularly advantageous for high-value or low-volume goods, enabling firms to 

offer a wider product range without incurring significant inventory costs. The inclusion 

of lean warehousing (22.0%) principles indicates a commitment to minimizing waste 

and maximizing efficiency within the physical fulfillment process. By eliminating 
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non-value-adding activities, standardizing workflows, and optimizing layout, Kenyan 

food and beverages processing firms aim to reduce picking times, minimize errors, and 

ultimately shorten fulfillment lead times. This focus on operational excellence 

complements the financial emphasis of JIT and drop shipping. The relatively low 

adoption of ASRS (17.6%) is an interesting argument. While the high initial 

investment might be a deterrent for some firms, the potential benefits of increased 

storage density, improved picking accuracy, and reduced labor costs are significant. 

Exploring the factors hindering ASRS adoption and identifying potential 

implementation strategies could pave the way for Kenyan food and beverages 

processing firms to leverage this advanced technology in the future. 

Table 4.49: Other Forms of Warehousing Fulfilment 

Particulars Frequency Percent Cumulative Percent 

Just-in-time (JIT) inventory 33 36.3 36.3 

Lean warehousing 20 22.0 58.2 

Automated storage and retrieval 

systems (ASRS) 

16 17.6 75.8 

Drop shipping 22 24.2 100.0 

Total 91 100.0  

4.6.6.2 Correlation Analysis of Warehousing Fulfillment and Supply Chain 

Performance 

For this investigation, the Pearson Product Moment Correlation was used to determine 

the strength and direction of the linear relationship between the independent variable 

(warehousing fulfillment) and the dependent variable (supply chain performance), and 

the results are summarized in table 4.49. The study found that warehousing fulfillment 

had a positive, significant, linear relationship with the supply chain performance of 

food and beverage processing firms in Kenya, with a Pearson correlation coefficient 

of .654 at .01 level of significance. This implied that there was a positive correlation 

between warehousing fulfillment and the supply chain performance of food and 

beverage processing firms in Kenya. These findings agree with those of Kazmi and 

Ahmed (2022), who revealed the existence of a positive correlation between 

warehousing fulfillment and supply chain performance. 
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Table 4.50: Correlation Analysis of Warehousing Fulfillment and Supply Chain 

Performance 

 

Supply Chain 

Performance 

Warehousing 

Fulfilment 

Supply Chain 

Performance 

Pearson Correlation 1 .654** 

Sig. (2-tailed)  .000 

N 91 91 

Warehousing 

Fulfilment 

Pearson Correlation .654** 1 

Sig. (2-tailed) .000  

N 91 91 

**. Correlation is significant at the 0.01 level (2-tailed). 

4.6.6.3 Regression Analysis of Warehousing Fulfillment 

The use of regression analysis seeks to determine whether a set of research factors 

predicts a specific dependent variable and so makes an effort to considerably improve 

the estimate's adequacy. 

H04: Warehousing fulfillment has no significant effect on supply chain performance 

of food and beverage processing firms in Kenya. 

The OLS Model: Y= β0 + β4X4 + ε  

The ordinary least square regression model was used. Model 1 results are shown in 

Table 4.50. Warehousing fulfillment and supply chain performance have a positive 

relationship (R = .654, R2 = .428) and F (1,89) = 66.562, p = .000, according to the 

findings in the table below (table 4.50). The findings concur with those of Zaieda et 

al., (2016) who reveled the existence of a positive linear relationship between 

warehousing fulfillment and performance of the supply chain. The independent 

variables can explain the variations in the dependent variable using the R2. 

Warehousing fulfillment can account for 42.8 percent of the variability in supply chain 

performance of food and beverage processing firms in Kenya, according to an R2 of 

.428. 
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Table 4.51: Model Summary of Warehousing Fulfillment 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .654a .428 .421 .68105 .428 66.562 1 89 .000 

a. Predictors: (Constant), Warehousing Fulfilment 

4.6.6.4 ANOVA for Warehousing Fulfillment 

The results in table 4.51 showed that the F-ratio was 66.562, with a P value of .000 

being less than .05 in model 1. This indicates that the regression model used in the 

investigation has a high degree of goodness of fit. This indicates that the independent 

variable (warehousing fulfillment) in the model is unlikely to be due to chance and do 

indeed explain a significant portion of the variance in the dependent variable (supply 

chain performance). 

Table 4.52: ANOVAa for Warehousing Fulfillment 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 30.873 1 30.873 66.562 .000b 

Residual 41.280 89 .464   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Warehousing Fulfilment 

4.6.6.5 Test of Significance for Warehousing Fulfillment 

Table 4.52 shows the significance of test results for warehousing fulfillment and 

supply chain performance. The results of Model 1 revealed a positive and significant 

relationship between warehousing fulfillment and supply chain performance (b1 = 

.095, p = .000, β = .654). Supply chain performance is anticipated to grow by .095 for 

every unit increase in warehousing fulfillment. These findings concurred with those of 

Mostafa, Hamdy and Alawady (2019), who established that warehousing fulfillment 

had a positive impact on a number of supply chain performance metrics. 

OLS Model: Supply Chain Performance = 2.567 + .095WF …………. Equation 7 
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Table 4.53: Coefficientsa for Warehousing Fulfillment 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.567 .164  15.678 .000 

Warehousing 

Fulfilment 

.095 .012 .654 8.159 .000 

a. Dependent Variable: Supply Chain Performance 

4.6.6.6 Regression Analysis of Warehousing Fulfillment with Moderator 

H04i: Warehousing policy framework has no significant moderating effect on the 

relationship between warehousing fulfillment and supply chain performance of 

food and beverage processing firms in Kenya. 

The MMR Model: Y= β0 + βZX4Z + ε  

The model 2 results as shown in the table (table 4.53) after the moderator interaction 

(warehousing fulfillment*warehousing policy framework) was included in the model. 

With (R = .682, R2 = .465) and F (1,89) = 77.240, p = .000, the results revealed a 

positive and significant relationship between warehousing fulfillment*warehousing 

policy framework, and supply chain performance of food and beverage processing 

firms. Warehousing fulfillment*warehousing policy framework accounts for 46.5 

percent of the variations in supply chain performance of food and beverage processing 

firms, according to an R2 of .465. The study found that the moderator (warehousing 

policy framework) helped us enhance our model. The introduction of the moderating 

variable culminated in an R2 change of .465, indicating that the moderating role 

accounts for 46.5% of the variability in supply chain performance, well beyond that 

which is accounted for by only warehousing fulfillment. The findings revealed that 

warehousing policy framework has a strong moderating role on the relationship 

between warehousing fulfillment and supply chain performance of Kenyan food and 

beverage processing firms. 
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Table 4.54: Model Summary of Warehousing Fulfillment with Moderator 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

2 .682a .465 .459 .65881 .465 77.240 1 89 .000 

a. Predictors: (Constant), Warehousing Fulfilment*Warehousing policy framework 

4.6.6.7 ANOVA for Warehousing Fulfillment with Moderator 

With the inclusion of the moderator, the results in table 4.54 showed that the F-ratio 

was 77.240, with a P value of .000 being less than.05 in model 2. This indicates that 

the regression model used in the investigation has a high degree of goodness of fit. 

This indicates that the independent variable (warehousing fulfillment), along with the 

inclusion of the moderating variable (warehousing policy framework) in the model is 

unlikely to be due to chance and do indeed explain a significant portion of the variance 

in the dependent variable (supply chain performance). 

Table 4.55: ANOVAa for Warehousing Fulfillment with Moderator 

Model Sum of Squares df Mean Square F Sig. 

2 Regression 33.525 1 33.525 77.240 .000b 

Residual 38.629 89 .434   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Warehousing Fulfilment*Warehousing policy framework 

4.6.6.8 Test of Significance for Fulfillment with Moderator 

The results of model 2 demonstrate that warehousing policy framework had a positive 

and significant moderating role on the relationship between warehousing fulfillment 

and supply chain performance of food and beverage processing firms in Kenya (b2 = 

.679, p = .000, β = .682). Equation 8 depicts the regression model with the moderator 

included. On the premise that warehousing policy framework remains constant, the 

equation predicts a change in supply chain performance of .679 for every unit increase 

in warehousing fulfillment. As a result, the null hypothesis is rejected at the 95% level 
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of significance, and it is inferred that warehousing policy framework moderates the 

relationship between warehousing fulfillment and supply chain performance.  

The MMR Model: Supply Chain Performance = 1.397 + .679WF*WPF 

...............Equation 8 

Table 4.56: Coefficientsa for Warehousing Fulfillment with Moderator 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

2 (Constant) 1.397 .279  5.014 .000 

F*WPF .679 .077 .682 8.789 .000 

a. Dependent Variable: Supply Chain Performance 

4.7 Overall Correlation Findings 

The direction and strength of a linear association (relationship) between two variables 

are summarized numerically by correlation coefficients. The range of Pearson 

correlation coefficients (r) is -1 to +1. The symbol at the front specifies whether the 

association (relationship) is positive or negative. The magnitude of the absolute value 

gives insight into the relationship's strength. A rating of 0 indicates that the variables 

are absolutely independent, meaning there is no relationship between them, whereas a 

value of +1 indicates a perfect positive correlation and a value of -1 indicates a perfect 

negative correlation (Saunders et al., 2009). As poised by Rubin and Babbie (2010), 

the value [size] of the absolute value indicates the degree [strength] of correlation 

whereby (r = .1 to .29 Low; r = .30 to .49 Moderate; r = .5 to 1.0 Large). For this 

investigation, Pearson product moment correlation was used to determine the strength 

and direction of the linear relationship between the independent and dependent 

variables, and the results are summarized in Table 4.56. 

The correlation between warehousing and supply chain performance of food and 

beverage processing firms in Kenya, was investigated using the Pearson product-

moment correlation coefficient. There was positive correlation between the dependent 

and the set of independent variables (r > .5, p < .001 in all cases). The strength of the 
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relationship between the independent variables [warehousing elements of transport 

integration (TI), volumetrics (V), waveless picking (WP), and warehousing fulfillment 

(WF)], and the dependent variable (supply chain performance of food and beverage 

processing firms) was strong/large. This was shown by transport integration (r = .662, 

large), volumetrics (r = .576, large), waveless picking (r = .625, large), and fulfillment 

(r = .654, large). 

Table 4.57: Overall Correlation Analysis Findings 

 

Supply Chain 

Performance 

Transport 

integration Volumetrics 

Waveless 

picking 

Warehousing 

Fulfillment 

Supply 

Chain 

Performance 

Pearson Correlation 1     

Sig. (2-tailed)      

N 91     

Transport 

integration 

Pearson Correlation .662** 1    

Sig. (2-tailed) .000     

N 91 91    

Volumetrics Pearson Correlation .576** .444** 1   

Sig. (2-tailed) .000 .000    

N 91 91 91   

Waveless 

picking 

Pearson Correlation .625** .476** .434** 1  

Sig. (2-tailed) .000 .000 .000   

N 91 91 91 91  

Warehousing 

Fulfillment 

Pearson Correlation .654** .441** .472** .449** 1 

Sig. (2-tailed) .000 .000 .000 .000  

N 91 91 91 91 91 

**. Correlation is significant at the 0.01 level (2-tailed). 

4.8 Overall Regression Analysis Findings without Moderator 

HO5: Warehousing has no significant effect on supply chain performance of food 

and beverage processing firms in Kenya. 

The OLS Model: Y= β0 + β1X1 + β2X2 + β3X3 + β4X4 + ε 

The relationship between supply chain performance and the independent variables 

under warehousing (transport integration, volumetrics, waveless picking, and 

fulfillment) was examined using multiple regression analysis as shown in Table 4.57. 

The findings of Model 1 revealed that warehousing and supply chain performance have 

a positive relationship (R = 692, R2 = .479, and F (4,86) = 19.798, p = .000). As such, 

the results of model 1 revealed that the coefficient of determination (R2) was .479, 

indicating that the independent variables [warehousing elements of transport 

integration (TI), volumetrics (V), waveless picking (WP), and warehousing fulfillment 
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(WF)] can only account for 47.9 percent of the variation in supply chain performance. 

The role of warehousing explains 47.9 percent variability in supply chain performance 

above and beyond the variations explained by the other independent variables, along 

with an R2 change of .479.  

Table 4.58: Overall Model Summary 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .692a .479 .455 .66090 .479 19.798 4 86 .000 

a. Predictors: (Constant), Warehousing fulfillment, Volumetrics, Waveless picking, 

Transport integration 

4.8.1 Overall ANOVA Findings 

The results in table 4.58 showed that the F-ratio was 19.798, with a P value of .000 

being < .05 in Model 1. This indicates that the regression model used in the 

investigation had a high degree of goodness of fit. This indicates that the independent 

variables (warehousing fulfillment, volumetrics, waveless picking, transport 

integration), in the model is unlikely to be due to chance and do indeed explain a 

significant portion of the variance in the dependent variable (supply chain 

performance). 

Table 4.59: Overall ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 34.590 4 8.647 19.798 .000b 

Residual 37.564 86 .437   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Warehousing fulfillment, Volumetrics, Waveless picking, 

Transport integration 

4.8.2 Overall Significance Findings 

Table 4.59 shows the overall significance of test results featuring the independent and 

dependent variables. 



 

147 

The OLS Model: Supply Chain Performance = 2.499 + 0.171TI + 0.040V + 0.087WP 

+ 0.058WF ……………………………………………….. Equation 9 

At the 95 percent level of significance, the relationship between all explanatory factors 

was positive and statistically significant. The results were validated by standard p-

values of less than .05. This indicates that warehousing has a positive significant role 

on supply chain performance of Kenyan food and beverage processing firms. These 

findings concur with those of Laosirihongthong et al., (2018) who established that 

warehousing operations can have a positive impact on supply chain performance. 

Consequently, this shows that warehousing parameters of transport integration, 

volumetrics, waveless picking and warehousing fulfillment are crucial in determining 

a company's supply chain performance in the food and beverage industry. 

Table 4.60: Overall Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.499 .163  15.314 .000 

Transport 

integration 

.171 .059 1.206 2.913 .005 

Volumetrics .040 .031 .320 1.298 .038 

Waveless 

picking 

.087 .057 .630 1.537 .028 

Warehousing 

fulfillment 

.058 .038 .397 1.524 .031 

a. Dependent Variable: Supply Chain Performance 

4.9 Overall Regression Findings with Moderator 

H05v: Warehousing policy framework has no significant moderating effect on the 

relationship between warehousing and supply chain performance of food and 

beverage processing firms in Kenya. 

The MMR Model: Y= β0 + β1ZX1Z + β2ZX2Z + β3ZX3Z + β4ZX4Z + ε  

The results of Model 2 were seen after the moderator's interaction (warehousing policy 

framework) was included in the model. With (R = .769, R2 = .592) and F (4,86) = 
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31.186, p = .000, the results revealed a positive relationship between warehousing and 

supply chain performance of food and beverage processing firms moderated by 

warehousing policy framework. Besides, the firm's supply chain performance can be 

enhanced indirectly through the warehousing policy framework’s moderating role on 

the warehousing components. The results of Model 2 indicated what happened when 

the moderating variable was factored into the equation and interacted with it. The 

coefficient of determination R2 of .592 was obtained, indicating that the independent 

variables [transport integration (TI), volumetrics (V), waveless picking (WP), and 

warehousing fulfillment (WF)] with the interaction of the moderator [warehousing 

policy framework (WPF)] can explain 59.2 percent of the variance in supply chain 

performance. The addition of the moderating variable culminated in a .592 R2 change. 

The moderating role of warehousing policy framework 59.2 percent of the variability 

in supply chain performance, above and beyond the variations explained by the other 

independent variables, along with an R2 change of .592. 

Table 4.61: Overall Model Summary with Moderator 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

2 .769a .592 .573 .58513 .592 31.186 4 86 .000 

a. Predictors: (Constant), Warehousing fulfillment*Warehousing policy framework, 

Volumetrics*Warehousing policy framework, Transport integration*Warehousing 

policy framework, Waveless picking*Warehousing policy framework 

4.9.1 Overall ANOVA Findings with Moderator 

The results in table 4.61 showed that the F-ratio was 31.186, with a P value of .000 

being < .05 in Model 2. This indicates that the regression model used in the 

investigation had a high degree of goodness of fit. This indicates that the independent 

variables (warehousing fulfillment, volumetrics, waveless picking, transport 

integration), along with the inclusion of the moderating variable (warehousing policy 

framework) in the model is unlikely to be due to chance and do indeed explain a 

significant portion of the variance in the dependent variable (supply chain 

performance). 
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Table 4.62: Overall ANOVAa with Moderator 

Model Sum of Squares df Mean Square F Sig. 

2 Regression 42.709 4 10.677 31.186 .000b 

Residual 29.445 86 .342   

Total 72.154 90    

a. Dependent Variable: Supply Chain Performance 

b. Predictors: (Constant), Warehousing fulfillment*Warehousing policy framework, 

Volumetrics*Warehousing policy framework, Transport integration*Warehousing 

policy framework, Waveless picking*Warehousing policy framework 

4.9.2 Overall Test of Significance with Moderator 

Table 4.62 shows the overall significance of test results featuring the independent and 

dependent variables with the inclusion of the moderator. At the 95 percent level of 

significance, the relationship between all explanatory factors with the inclusion of the 

moderator was positive and statistically significant. The results were validated by 

standard p-values of less than .05. This indicates that warehousing policy framework 

has a significant moderating role on the relationship between warehousing and supply 

chain performance of Kenyan food and beverage processing firms. This shows that 

warehousing parameters and the moderator (warehousing policy framework) are 

crucial in determining a company's supply chain performance in the food and beverage 

industry. 

The MMR Model: Supply Chain Performance Y = 1.058 + 0.645TI*WPF + 

0.052V*WPF + 0.101WP*WPF + 0.290WF*WPF ……………… Equation 10 
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Table 4.63: Overall Coefficientsa with Moderator 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

2 (Constant) 1.058 .261  4.055 .000 

TI*WPF .645 .170 .690 3.791 .000 

V*WPF .052 .100 .071 .517 .036 

WP*WPF .101 .163 .118 .620 .027 

WF*WPF .290 .118 .292 2.468 .016 
a. Dependent Variable: Supply Chain Performance 

b. Transport integration*Warehousing policy framework (TI*WPF), 

Volumetrics*Warehousing policy framework (V*WPF), Waveless picking*Warehousing 

policy framework (WP*WPF), Warehousing fulfilment*Warehousing policy framework 

(WF*WPF) 

4.10 Hypotheses Testing Findings 

Table 4.64: Hypotheses Testing Findings 

S/No Hypotheses Decision Rule P – 

Value 

Deduction 

1 H01: Transport integration has no significant role 

in supply chain performance of food and 

beverages processing firms in Kenya. 

If the P ≤ 0.05, 

we reject Ho1 

and accept Ha1 

.005 Reject Ho1 

Accept Ha1 

Ha1: Transport integration has a positive 

significant role in supply chain performance of 

food and beverages processing firms in Kenya. 

2 H02: Volumetrics has no significant role in supply 

chain performance of food and beverages 

processing firms in Kenya. 

If the P ≤ 0.05, 

we reject Ho2 

and accept Ha2 

.038 Reject Ho2 

Accept Ha2 

Ha2: Volumetrics has a positive significant role in 

supply chain performance of food and beverages 

processing firms in Kenya. 

3 H03: Waveless picking has no significant role in 

supply chain performance of food and beverages 

processing firms in Kenya. 

If the P ≤ 0.05, 

we reject Ho3 

and accept Ha3 

.028 Reject Ho3 

Accept Ha3 

Ha3: Waveless picking has a positive significant 

role in supply chain performance of food and 

beverages processing firms in Kenya. 

4 H04: Warehousing fulfillment has no significant 

role in supply chain performance of food and 

beverages processing firms in Kenya. 

If the P ≤ 0.05, 

we reject Ho4 

and accept Ha4 

.031 Reject Ho4 

Accept Ha4 

Ha4: Warehousing fulfillment has a positive 

significant role in supply chain performance of 

food and beverages processing firms in Kenya. 
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S/No Hypotheses Decision Rule P – 

Value 

Deduction 

5 H05: Warehousing policy framework does not 

moderate the relationship between warehousing 

and supply chain performance of food and 

beverages processing firms in Kenya. 

If the P ≤ 0.05 

for all 

independent 

variables, we 

reject Ho5s and 

accept Ha5s 

 

.000 

.036 

.027 

.016 

Reject Ho5s 

Accept 

Ha5s 

Ha5: Warehousing policy framework moderates 

the relationship between warehousing and supply 

chain performance of food and beverages 

processing firms in Kenya. 

4.10 Optimal Model 

Based on the findings in table 4.62, the optimal model is presented in figure 4.6 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

This chapter presents a summary of the research findings based on the research 

objectives, as well as a conclusion, recommendations, and suggestions for future 

studies. The main purpose of this study was to assess the effect of warehousing on 

supply chain performance of food and beverages processing firms in Kenya. The 

specific objectives were to analyze the effect of transport integration on supply chain 

performance of food and beverages processing firms in Kenya; to examine the effect 

of volumetrics on supply chain performance of food and beverages processing firms 

in Kenya; to determine the effect of waveless picking on supply chain performance of 

food and beverages processing firms in Kenya; to evaluate the effect of fulfillment on 

supply chain performance of food and beverages processing firms in Kenya; and to 

examine the moderating effect of warehousing policy framework on the relationship 

between warehousing and supply chain performance of food and beverages processing 

firms in Kenya. 

5.2 Summary of Findings 

The study's summary is presented in this section, focusing on assessing the effect of 

warehousing operations on supply chain performance of food and beverages 

processing firms in Kenya. 

5.2.1 Effect of Transport Integration in Supply Chain Performance of Food and 

Beverages Processing Firms in Kenya 

On transport integration, the study revealed that in Kenya, most food and beverage 

processing firms schedule transport for processing when the first report in the 

distribution is loaded into the content manager on demand. Additionally, most firms 

schedule transport at specified times of day, ensuring improved flexibility and time 

management. Shipment consolidation has also improved customer relationships, 

carrier relationships, and control over due dates and production schedules. However, 
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most firms do not reduce downtime, which is essential for productivity. Additionally, 

most firms do not maximize vehicle utilization. Most firms achieve superior route 

planning. Overall, shipment consolidation in Kenya has been shown to improve 

flexibility, time management, customer relationships, carrier relationships, and route 

planning. 

5.2.2 Effect of Volumetrics in Supply Chain Performance of Food and Beverages 

Processing Firms in Kenya 

On volumetrics, the results revealed that majority of food and beverage processing 

firms in Kenya increased their warehouse storage space, maximized space utilization, 

minimized stock-outs, and minimized empty warehouse space. They also reduced 

exposure to demand fluctuations, minimized corrective actions for subsequent orders, 

and allowed customers to adjust their orders. Shipping volumes flexibility was also a 

significant factor in their success. Collaborative agreements with suppliers were also 

a significant factor in their success. Most firms standardized processes and fine-tuned 

supply time schedules with suppliers, but some respondents disagreed with these 

claims. Bottlenecks and malfunctions were not detected by the majority of firms, and 

delivery times were reduced. Overall, the majority of food and beverage processing 

firms in Kenya demonstrated strong commitment to reducing their environmental 

impact and ensuring efficient operations. 

5.2.3 Effect of Waveless Picking in Supply Chain Performance of Food and 

Beverages Processing Firms in Kenya 

On waveless picking, the study established that majority of food and beverage 

processing firms in Kenya have not reduced travel time on their warehouse floor, 

fulfilled large batches of items at a time, and created picking zones to reduce travel 

time and increase productivity. They also increased picks per order, placed high-

velocity SKUs in highly accessible locations, and did not improve product forecasting 

in plan production needs. Additionally, most firms have improved supply chain 

scheduling, and created efficient cash flow management to meet financial needs. 
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5.2.4 Effect of Fulfillment in Supply Chain Performance of Food and Beverages 

Processing Firms in Kenya  

On fulfillment, the findings showed that majority of food and beverage processing 

firms in Kenya have reduced the risks of expensive labor and inventory, protecting 

their products from damage and environmental dangers. The packaging is easy to store 

and stack. The majority of the firms maximize effective storage capacity in their 

warehouses. However, the majority of the firms in Kenya's warehouses are not flexible 

and do not speed up the selection and placement of goods. The majority of the firms 

trace the routes according to storage slots. They also have improved material handling 

streamlining, reduced inventory handling risks, and reduced the need to store products 

in the warehouse. Additionally, the majority of the firms in Kenya have created 

efficient cash flow management to meet financial needs. 

5.2.5 Moderating Effect of Warehousing Policy Framework on the Relationship 

between Warehousing Operations and Supply Chain Performance of Food and 

Beverages Processing Firms in Kenya 

On warehousing policy framework, the study revealed that majority of food and 

beverage processing firms in Kenya maintain adequate room between aisles for 

efficient warehouse equipment operation, with a significant portion of respondents 

agreeing with this statement. They also frequently perform maintenance and repair 

operations in the warehouse, utilizing adequate regulatory controls. Most firms have 

developed standardized procedures for warehouse activities, with a significant portion 

agreeing with this statement. However, most firms do not automate or mechanize 

workflow in the warehouse, with a significant portion disagreeing. Additionally, most 

firms use a document management system that suits warehouse operations, with a 

significant portion of respondents agreeing with this statement. 

5.2.6 Supply Chain Performance of Food and Beverages Processing Firms in 

Kenya 

On supply chain performance, the study established that majority of food and beverage 

processing firms in Kenya have reduced the number of incomplete orders, increased 
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their usable capacity, minimized back-up stock, increased sales volumes, increased 

profitability, leveraged economies of bulk purchases, reduced waste from perishable 

or expired items, effectively managed inventory levels to avoid stock-outs, fulfilled 

orders within the lead-time service level, and neither minimized product returns. 

Additionally, most of these firms have managed inventory levels efficiently to avoid 

stock-outs, fulfilling orders within the lead-time service level, and have not minimized 

product returns. Overall, the majority of food and beverage processing firms in Kenya 

have demonstrated strong commitment to improving their operations and reducing 

waste. 

5.3 Conclusions 

5.3.1 Effect of Transport Integration in Supply Chain Performance of Food and 

Beverages Processing Firms in Kenya 

The study on warehouse transport integration in Kenya reveals improvements in 

flexibility, time management, and shipment consolidation for food and beverage 

processing enterprises. However, areas for improvement include reducing downtime 

and underutilizing vehicle usage. Effective logistics management and route planning 

can enhance efficiency and productivity in the sector. 

5.3.2 Effect of Volumetrics in Supply Chain Performance of Food and Beverages 

Processing Firms in Kenya 

The study on volumetrics in Kenya's food and beverage production sector reveals that 

most enterprises are optimizing warehouse operations and supply chain management. 

They increase storage space, improve inventory management, and reduce stock-outs, 

demonstrating resource efficiency and cost-effectiveness. They also take proactive 

steps to reduce demand volatility, adapt shipping volumes to demand, and collaborate 

with suppliers. Most organizations avoid storage bottlenecks and breakdowns, 

demonstrating efficient operations and dedication to customer satisfaction. The survey 

emphasizes Kenyan food and beverage manufacturers' environmental commitment, 

promoting resource sustainability and stewardship. 
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5.3.3 Effect of Waveless Picking in Supply Chain Performance of Food and 

Beverages Processing Firms in Kenya 

The study on warehouse waveless picking in Kenya's food and beverage production 

sector reveals several ways to improve operational efficiency and productivity. Most 

enterprises have not reduced warehouse travel time, indicating potential for 

improvement. Batch picking can increase picking time, and designing zones can save 

travel time. Strategically grouping merchandise and developing picking areas can 

speed up picking. Product forecasting accuracy should be enhanced to reduce 

stockouts and optimize production schedules. Supply chain scheduling and cash flow 

management have also been improved, demonstrating a proactive approach to 

operational efficiency and supply chain flow. 

5.3.4 Effect of Fulfillment in Supply Chain Performance of Food and Beverages 

Processing Firms in Kenya 

The study on fulfillment in Kenya's food and beverage production sector reveals that 

most organizations have reduced labor and inventory risks, optimizing labor usage and 

inventory management. They prioritize quality and customer satisfaction, use 

stackable packaging, and optimize warehouse area consumption and storage capacity. 

However, most Kenyan warehouses lack flexibility and prioritize product selection 

and placement. Organizations follow storage slots, streamline material handling, and 

handle cash flow well, resulting in improved efficiency, customer service, and 

industrial competitiveness. 

5.3.5 Moderating Effect of Warehousing Policy Framework on the Relationship 

between Warehousing Operations and Supply Chain Performance of Food and 

Beverages Processing Firms in Kenya 

The Kenyan food and beverage processing sector's warehousing policy framework 

study highlights effective warehouse operations. Organizations prioritize space 

optimization, maintaining adequate aisle space, and executing warehouse maintenance 

under regulatory restrictions. Standardized practices streamline operations and reduce 

errors. However, many organizations do not automate or mechanize warehouse 
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workflow, suggesting the need for automation and mechanization technology to 

improve production and efficiency. Most organizations adopt a warehouse-specific 

document management system, emphasizing record-keeping and paperwork. By 

embracing these practices, companies can enhance warehouse productivity, accuracy, 

and competitiveness. 

5.3.6 Supply Chain Performance of Food and Beverages Processing Firms in 

Kenya 

Kenyan food and beverage processing companies have optimized their processes, 

reduced waste, and expanded sales quantities. They have reduced incomplete orders, 

improved order fulfillment, and customer satisfaction. Usable capacity increases 

resource utilization, and optimizing inventory levels reduces excess stock and carrying 

costs. These organizations have expanded sales quantities, achieved higher profits, and 

negotiated better prices. They have controlled inventory levels, fulfilled orders within 

lead-time, and maintained effective quality control systems. These companies are 

committed to improving operations, decreasing waste, and positioned for sustainable 

growth by focusing on order fulfillment, useable capacity, sales volumes, profitability, 

inventory management, and customer satisfaction. 

5.4 Recommendations 

5.4.1 Transport Integration 

The study on Kenyan transport integration suggests reducing downtime, utilizing 

vehicles effectively, and improving route planning. It also suggests implementing 

technology and automation, such as software for warehouse management and route 

planning, and utilizing conveyor systems and robotics for material handling. Engaging 

stakeholders and setting KPIs for on-time delivery, vehicle utilization, downtime 

reduction, and customer satisfaction can improve supply chain performance. Investing 

in employee training and development can improve efficiency, quality, and customer 

service. By adopting these recommendations, Kenyan food and beverage producers 

can improve warehouse transport integration, productivity, cost effectiveness, and 

customer satisfaction. 
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5.4.2 Volumetrics 

The study highlights several suggestions for improving warehouse volumetrics in 

Kenya's food and beverage producing industry. First, businesses should maximize 

space usage by installing effective racking systems, vertical storage options, and 

optimizing cubic volume. Second, businesses should improve demand forecasting and 

planning to reduce volatility and ensure smooth operations. Third, strengthening 

supplier partnerships is crucial for maximizing warehouse operations. Fourth, 

proactive maintenance and preventive measures should be implemented to reduce 

storage bottlenecks and breakdowns. Fifth, companies should promote a continuous 

improvement culture by tracking and analyzing key performance indicators (KPIs) for 

customer satisfaction, environmental impact, and storage volumetrics. Sixth, 

sustainable practices should be adopted, including recycling, responsible waste 

management, energy-efficient technology, and eco-friendly packaging options. 

Collaborating with partners and trade groups can help the industry expand and 

succeed. 

5.4.3 Waveless Picking 

The study suggests several recommendations to improve operational efficiency and 

productivity in Kenya's food and beverage production industry. These include 

reducing warehouse travel time, implementing batch picking, designating picking 

zones, increasing product forecasting accuracy, improving cash flow management and 

supply chain scheduling, accepting technology and automation, and promoting 

continuous learning and development. By optimizing warehouse layout, implementing 

batch picking, designating picking zones, and investing in advanced forecasting 

techniques, businesses can reduce stockouts and improve production schedules. 

Additionally, implementing warehouse management systems (WMS) and automation 

technologies can improve order fulfillment, inventory management, and tracking. 

Regular training sessions and fostering a culture of continuous improvement can lead 

to enhanced customer service, fewer stockouts, more efficient processing schedules, 

and increased industry competition. 
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5.4.4 Warehousing Fulfillment 

The study highlights several suggestions to improve warehouse management in 

Kenya's food and beverage production sector. These include improving warehouse 

flexibility, enhancing order choosing and placement, optimizing warehouse layout and 

inventory management, streamlining material handling, maintaining a proactive 

approach to financial planning and resource allocation, embracing warehouse 

management systems (WMS), and encouraging a culture of continuous improvement. 

By implementing these strategies, Kenyan food and beverage producers can increase 

operational effectiveness, customer service, and competitiveness in the market. By 

implementing adaptable racking, flexible storage systems, and modular layouts, 

organizations can increase order fulfillment, streamline processes, and optimize 

storage. Additionally, deploying automation technologies like barcode scanning and 

mobile picking devices can increase speed and accuracy. Regular training sessions, 

performance reviews, and feedback channels can support ongoing improvement 

initiatives and foster a sense of ownership among warehouse personnel. By 

implementing these tips, Kenyan food and beverage producers can achieve cost 

savings, greater resource utilization, reduced inventory risks, and overall business 

growth. 

5.4.5 Warehousing Policy Framework 

The study highlights the importance of implementing automation and mechanization 

technologies in Kenya's food and beverage processing sector to improve warehouse 

operations and efficiency. Implementing conveyor belts, robotic picking systems, and 

automated storage and retrieval systems can improve productivity, reduce errors, and 

streamline operations. Proactive warehouse maintenance and repair are crucial to 

prevent disruptions and equipment breakdowns, ensuring equipment reliability and a 

safe working environment. Investing in warehouse automation-specific software can 

improve decision-making processes, expedite operations, and increase data accuracy. 

Regularly assessing warehouse layout and space usage is crucial for optimizing 

operational effectiveness. Investing in employee engagement and training can boost 

creativity, productivity, and warehouse efficiency. Staying updated on warehouse 
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trends and best practices is essential for businesses to respond to changing market 

conditions and continuously enhance warehouse operations. By implementing these 

recommendations, Kenyan food and beverage producers can achieve greater 

operational effectiveness, productivity, accuracy, and competitiveness in the market. 

5.4.6 Supply Chain Performance 

To improve operational effectiveness and supply chain performance in the Kenyan 

food and beverage processing sector, organizations should focus on improving demand 

forecasting accuracy, implementing continuous improvement programs, enhancing 

supplier partnerships, adopting technology-based solutions, prioritizing customer-

centricity, investing in employee education and growth, and encouraging sustainability 

practices. By focusing on demand forecasting, inventory control, and supply chain 

management, organizations can optimize inventory management, reduce stock-outs, 

and increase customer happiness. By incorporating market knowledge and 

sophisticated analytical tools, organizations can ensure prompt order fulfillment and 

minimize surplus inventory, ultimately increasing customer satisfaction and reducing 

waste. Continuous improvement, technology improvements, teamwork, and customer-

centricity should be the main focal areas for businesses seeking to enhance their supply 

chain operations. By following these suggestions, Kenyan food and beverage 

producers can increase efficiency, reduce waste, and achieve long-term success in the 

competitive market. 

5.4.7 Managerial Recommendations 

The research recommends that food and beverage producers in Kenya should consider 

investing in warehouse management systems (WMS) based on its findings. Warehouse 

management systems (WMS) have the potential to enhance inventory accuracy, save 

expenses, and optimize operational efficiency for organizations. Additionally, the 

study suggests the adoption of optimal strategies for warehouse architecture and 

design. Implementing this approach can lead to enhanced operational efficiency and a 

decreased likelihood of product damage. The report further suggests that food and 

beverage processors should establish partnerships with third-party logistics (3PL) 

suppliers. Third-party logistics (3PL) companies have the capability to provide a range 
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of warehousing services, which may effectively enhance the overall performance of 

enterprises' supply chains. In conclusion, the study suggests that food and beverage 

processors should establish strong partnerships with both suppliers and consumers in 

order to foster the development of collaborative storage solutions. This has the 

potential to enhance visibility and collaboration throughout the supply chain. 

5.4.8 Policy Recommendations 

The study made a number of policy recommendations to the Kenyan government along 

with other policymakers in order to enhance the warehousing sector and enhance 

supply chain performance for processing of food and beverages companies. The 

starting point entails the establishment of a certification program specifically designed 

for warehouse operators. This measure would contribute to the assurance of adherence 

to certain quality and safety criteria in storage facilities. Furthermore, it is important 

to build a comprehensive national warehouse database. This would facilitate 

enterprises in locating and evaluating warehouse facilities. Thirdly, it is recommended 

to extend financial aid to food and beverage processing enterprises in order to facilitate 

their investments in advanced warehouse equipment and technology. Additionally, it 

is important to collaborate with key industry players in order to establish optimal 

strategies for efficient storage within the food and beverage sector. Furthermore, it is 

imperative to advocate for the adoption of sustainable storage practices. This may 

encompass strategies such as the adoption of energy-efficient equipment and the 

implementation of waste reduction measures. The implementation of these policy 

proposals has the potential to enhance the warehousing sector and enhance supply 

chain performance for food and beverage processing industries in Kenya. 

5.4.9 Contribution to New Knowledge 

This study set out to investigate how Kenyan food and beverage manufacturing 

companies' supply chains performed in respect to their warehousing operations.  

Transport integration, volumetrics, waveless picking, and fulfillment are the four 

operational dimensions that were the focus of this study. Warehousing is essential to 

improving supply chain efficiency. The results show that the overall performance of 
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the supply chain is significantly impacted by the combined influence of these 

parameters. 

The multifaceted nature of storage is shown by recent academic research, which also 

shows that various operational procedures have distinct effects on supply chain results.  

Although the majority of the information currently available points to a relationship 

between performance and storage techniques, most of this research is focused on 

established economies, leaving emerging markets out of the picture.  In order to extend 

the discussion into a developing nation context, this study aimed to operationalize the 

warehousing – supply chain performance framework within the Kenyan food and 

beverage industry. 

By emphasizing how warehousing methods affect supply chain performance when 

placed within certain regulatory and infrastructure contexts, the study offers fresh 

insights.  It specifically highlights how warehousing policy frameworks function as 

modifiers of operational performance, a topic that hasn't gotten much scholarly 

attention.  In addition to filling an empirical gap in the literature, the research's setting 

in Kenya serves as a foundation for further studies on warehousing practices in 

developing and emerging nations. 

5.5 Areas of Further Research 

This study emphasizes essential warehouse operations influencing supply chain 

performance in Kenya's food and beverage sector; nonetheless, numerous sectors 

remain inadequately examined and require additional investigation. First, it is essential 

to analyze technology adoption within warehouses and supply chains. Global research 

indicates that digitalization, automation, and sophisticated warehouse management 

systems enhance visibility, efficiency, and cost-effectiveness; nevertheless, the extent 

to which Kenyan food and beverage companies have used these technologies and the 

obstacles they encounter remain ambiguous.  Investigation in this domain would yield 

insights into the sector's technological preparedness and inform investment priorities. 

Secondly, sustainability techniques in storage and logistics warrant additional 

examination. Given the increasing global focus on green supply chains, energy 
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efficiency, and waste minimization, it is crucial to comprehend how Kenyan 

enterprises incorporate sustainability into their warehousing practices. This research 

may uncover potential to harmonize commercial competitiveness with environmental 

sustainability, a priority for politicians and foreign trade partners alike. Third, 

subsequent research should concentrate on the integration of reverse logistics. Returns 

management and the recovery of defective or surplus products are predominantly 

neglected in food and beverage supply chains, despite their direct impact on consumer 

satisfaction, cost management, and environmental sustainability.  Research may assist 

companies in establishing organized reverse logistics systems that improve resilience 

and minimize waste. 

Fourth, the robustness of supply chains especially following shocks like COVID-19; 

necessitates more investigation. Kenyan food and beverage companies’ function 

within a very unstable environment marked by variable demand, infrastructural 

difficulties, and regulatory modifications. Examining the role of warehousing 

operations in enhancing resilience can guide strategies for risk mitigation and ensuring 

company continuity. Fifth, comparative analyses between Kenyan enterprises and 

those in other regions could provide significant benchmarks. A cross-country analysis 

would elucidate best practices, contextual limitations, and potential areas for 

adaptation, assisting local enterprises in assessing their performance relative to 

international standards and identifying necessary strategic enhancements. 

The impact of governmental laws on warehousing and supply chain efficacy warrants 

further scrutiny. Although policy frameworks are frequently referenced as facilitators, 

there is insufficient clarity regarding how certain policies affect storage efficiency in 

Kenya. Investigations in this domain would inform both industry advocacy and the 

formulation of policies conducive to more favorable regulatory frameworks. 

Consequently, additional research in these domains would enhance scholarly 

comprehension of warehousing and supply chain management in developing nations 

while providing pragmatic insights for corporations, legislators, and industry 

participants. This knowledge is crucial for improving operational efficiency, 

advancing sustainability, and increasing customer happiness in Kenya's food and 

beverage industry.  
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APPENDICES 

Appendix I: Letter of Introduction 

Kellen Karimi Njiru 

P.O. Box 62000-00200 Nairobi 

13/01/2022 

Dear Respondent, 

RE: PARTICIPATION IN DATA COLLECTION 

My name is Kellen Karimi Njiru, a student in Jomo Kenyatta University of Agriculture 

and Technology currently pursuing Doctor of Philosophy in Supply Chain 

Management. I am conducting a study on warehousing and supply chain 

performance of food and beverage processing firms in Kenya. The information 

collected will be used solely for research purposes. All your responses will be 

anonymous and will be handled confidentially. Your participation in this study will be 

highly appreciated. Thank you in advance for taking time to complete the 

questionnaire. In case of any inquiries about the questionnaire, do not hesitate to reach 

me. 

Yours Sincerely, 

 

Kellen Karimi Njiru 
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Appendix II: Research Questionnaire 

SECTION I: BACKGROUND INFORMATION 

1. Kindly indicate your company’s name and address. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………. 

2. Kindly indicate the market served by your company. (Please tick) 

Domestic Markets only   [ ] 

Both Domestic & Foreign Markets  [ ] 

3. Kindly indicate the type of ownership of your company. (Please tick) 

Local by individual [ ] 

Local by group [ ] 

Foreign  [ ] 

Local & Foreign [ ] 

4. For how many years has your company been in operation in Kenya? (Kindly 

tick) 

Less than 5 years [ ] 

6 to 10 years  [ ] 

11 to 15 years  [ ] 

16 to 20 years  [ ] 

More than 20 years [ ] 

5. Kindly indicate your highest level of education. (Kindly tick) 

Diploma  [ ] 

Bachelor’s Degree [ ] 

Master’s Degree [ ] 

Ph.D.   [ ] 

6. For how long have you been working in the company? 

Less than 4 years [ ] 

5 to 9 years   [ ] 

10 to 14 years  [ ] 

Above 15 years [ ] 

 

SECTION II: TRANSPORT INTEGRATION 

7. Using the five-point Likert scale below, indicate the extent to which you agree 

with the role of transport integration in supply chain performance of food and 

beverages processing firms in Kenya. (1= [SD] Strongly Disagree, 2= [D] 

Disagree, 3= [N] Neutral, 4= [A] Agree, 5= [SA] Strongly Agree.) Kindly tick 

appropriately. 
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 Statements 1 2 3 4 5 

TI1 In our firm, transport is scheduled for processing 

when the first report in the distribution is loaded into 

Content Manager on Demand. 

     

TI2 In our firm, transport is always scheduled for report 

bundle processing in our firm. 

     

TI3 In our firm, transport is only scheduled at the 

specified time of day. 

     

TI4 In our firm shipment consolidation ensures improved 

flexibility and time management. 

     

TI5 Shipment consolidation has improved our customer 

relationships. 

     

TI6 Shipment consolidation has improved our carrier 

relationships. 

     

TI7 Our firm has more control over due dates and 

production schedules. 

     

TI8 Our firm has reduced downtime which is essential to 

improving the productivity. 

     

TI9 Our firm has maximized vehicle utilization.      

TI10 Our firm has achieved superior route planning.      

 

8. Please point out the other forms of transport integration in your firm. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………. 
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SECTION III: VOLUMETRICS 

9. Using the five-point Likert scale below, indicate the extent to which you agree 

with the role of volumetrics in supply chain performance of food and beverages 

processing firms in Kenya. (1= [SD] Strongly Disagree, 2= [D] Disagree, 3= 

[N] Neutral, 4= [A] Agree, 5= [SA] Strongly Agree.) Kindly tick appropriately. 

 Statements 1 2 3 5 5 

V1 Our firm increased the potential storage space in the 

warehouse. 

     

V2 Our firm has maximized space utilization in the 

warehouse. 

     

V3 Our firm has minimized stock-outs.      

V4 Our firm has minimized empty warehouse space.      

V5 Our firm has reduced exposure to demand 

fluctuations. 

     

V6 Our firm minimizes corrective actions for the 

subsequent orders in cases of production issues.  

     

V7 Our firm’s shipping volumes flexibility allows 

customers to adjust their orders. 

     

V8 Our firm has reached collaborative agreements with 

suppliers. 

     

V9 Our firm has standardized processes and fine-tune 

supply time schedules with suppliers. 

     

V10 Our firm detects bottlenecks and malfunctions that 

may delay material flow. 

     

V11 Our firm has reduced delivery times.      

 

10. Please point out the other indicators of volumetrics used in your firm. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

SECTION IV: WAVELESS PICKING 

11. Using the five-point Likert scale below, indicate the extent to which you agree 

with the role of waveless picking in supply chain performance of food and 

beverages processing firms in Kenya. (1= [SD] Strongly Disagree, 2= [D] 

Disagree, 3= [N] Neutral, 4= [A] Agree, 5= [SA] Strongly Agree.) Kindly tick 

appropriately. 

 Statements 1 2 3 4 5 

WP1 Our firm has deduced travel time on the 

warehouse floor of our firm. 

     

WP2 Our firm fulfills large batches of items at a 

time. 

     

WP3 Our firm’s pickers have mastered the layout 

of the entire warehouse. 

     

WP4 Our firm has created picking zones to reduce 

travel time and increase productivity. 

     

WP5 Our firm has increased picks per order than 

number of orders. 

     

WP6 Our firm has placed high-velocity SKUs in 

highly accessible locations. 

     

WP7 Our firm has improved product forecasting in 

plan production needs. 

     

WP8 Our firm has improved supply chain 

scheduling. 

     

WP9 Our firm has created efficient cash flow 

management to meet our financial needs. 

     

 

12. Please point out the other elements of waveless picking in your firm. 
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…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

SECTION V: FULFILLMENT 

13. Using the five-point Likert scale below, indicate the extent to which you agree 

with the role of fulfillment in supply chain performance of food and beverages 

processing firms in Kenya. (1= [SD] Strongly Disagree, 2= [D] Disagree, 3= 

[N] Neutral, 4= [A] Agree, 5= [SA] Strongly Agree.) Kindly tick appropriately. 

 Statements 1 2 3 4 5 

F1 Our firm’s packing has reduced the risks of 

expensive labor and inventory. 

     

F2 Our firm’s packaging protects our products 

from damage and from environmental 

dangers. 

     

F3 Our firm’s packaging is easy to store and 

stack. 

     

F4 Our firm maximizes effective storage capacity 

in our warehouse.  

     

F5 Our firm’s warehouse is flexible without 

undergoing major operational variations. 

     

F6 Our firm speeds up selection and placement of 

goods. 

     

F7 Our firm traces the routes according to the 

storage slots. 

     

F8 Our firm has improved material handling 

streamlining. 

     

F9 Our firm has reduced risks for inventory 

handling. 
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F10 Our firm has reduced the need to store our 

products in the warehouse. 

     

 

14. Please point out the other forms of fulfillment in your firm. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

SECTION VI: WAREHOUSING POLICY FRAMEWORK 

15. Using the five-point Likert scale below, indicate the extent to which you agree 

with the moderating role of warehousing policy framework in the relationship 

between warehousing and supply chain performance of food and beverages 

processing firms in Kenya. (1= [SD] Strongly Disagree, 2= [D] Disagree, 3= 

[N] Neutral, 4= [A] Agree, 5= [SA] Strongly Agree.) Kindly tick appropriately. 

 Statements 1 2 3 4 5 

WPF1 Our firm maintains adequate room between aisles 

to operate warehouse equipment adequately. 

     

WPF2 Our firm carries out frequent maintenance and 

repair operations in the warehouse. 

     

WPF3 Our firm utilizes adequate regulatory controls in 

the warehouse. 

     

WPF4 Our firm has developed standardized procedures 

for warehouse activities. 

     

WPF5 Our firm has automated and mechanized workflow 

in the warehouse. 

     

WPF6 Our firm utilizes a document management system 

that suits warehouse operations 
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16. Kindly suggest how your firm utilizes warehousing policy framework to 

augment warehousing to improve supply chain performance of your firm. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………… 

SECTION VII: SUPPLY CHAIN PERFORMANCE OF FOOD AND 

BEVERAGES PROCESSING FIRMS IN KENYA 

17. Using the five-point Likert scale below, state the extent to which you agree 

with these statements in relation to supply chain performance of food and 

beverages processing firms in Kenya. (1= [SD] Strongly Disagree, 2= [D] 

Disagree, 3= [N] Neutral, 4= [A] Agree, 5= [SA] Strongly Agree.) 

 Statements 1 2 3 4 5 

SCP1 Our firm has reduced the number of incomplete 

orders. 
     

SCP2 Our firm has increased usable capacity: total 

capacity ratio. 

     

SCP3 Our firm has minimized back-up stock.      

SCP4 Our increased sales volumes      

SCP5 Our increased profitability.      

SCP6 Our leveraged the benefits of economies of 

bulk purchases. 

     

SCP7 Our firm reduced waste from perishable or 

expired items or goods. 

     

SCP8 Our firm adequately managed inventory 

levels efficiently to avoid stock-outs. 

     

SCP9 Our firm to fulfilled orders within the lead-

time service level. 

     

SCP10 Our firm minimized product returns.      
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18. Please indicate the percentage (%) increase in your firm’s inventory turnover 

for the last four years. 

                                                Percentage increase in inventory turnover 

Year   Less than 20% 21-40% 41-60% Above 60% 

2021     
2020     
2019     
2018     

19. Please indicate the percentage (%) increase in your firm’s order fill rate for the 

last four years. 

                                                Percentage increase in order fill rate 

Year   Less than 20% 21-40% 41-60% Above 60% 

2021     

2020     

2019     

2018     

20. Please indicate the percentage (%) decrease in your firm’s rate of return for the 

last four years. 

                                                Percentage decrease in rates of returns 

Year   Less than 20% 21-40% 41-60% Above 60% 

2021     

2020     

2019     

2018     

 

21. Kindly tick all the other ways that your firm measures its supply chain 

performance. 

Responsiveness [ ] 

Customer Service [ ] 

Return on Assets [ ] 

Return on Investment [ ] 

Market Share  [ ] 
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Profitability  [ ] 

Sales growth  [ ] 

Any other way not indicated above: 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………… 

 

Thank you! 
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Appendix III: List of Sampled Food and Beverages Processing Firms in Nairobi 

County 

S/No. Name of Company Location 

1.  Afribon (K) Limited Nairobi 

2.  Afrimac Nut Company Nairobi 

3.  Agri Pro-Pak Limited Nairobi 

4.  Agriner Agricultural Development Nairobi 

5.  Al- Noor Feisal & Co Ltd Nairobi 

6.  Al-Mahra Industries Ltd Nairobi 

7.  Almasi Beverages Limited Nairobi 

8.  Alpha Fine Foods Ltd Nairobi 

9.  Alpine Coolers Ltd Nairobi 

10.  Aquamist Ltd Nairobi 

11.  Arax Mills Limited Nairobi 

12.  Aviano East Africa Nairobi 

13.  Azaavi Collections Nairobi 

14.  Bakemark Limited Nairobi 

15.  Bakers Corner Ltd Nairobi 

16.  Bdelo Ltd Nairobi 

17.  Belfast Millers Ltd Nairobi 

18.  Bio Food Products Limited Nairobi 

19.  Bloc Enterprises Limited Nairobi 

20.  Blueplastics and Water Co. Limited Nairobi 

21.  British American Tobacco Kenya Nairobi 

22.  Bulto Foods Ltd Nairobi 

23.  C Dormans SEZ Limited Nairobi 

24.  C.Czarnikow Sugar (EA) ltd Nairobi 

25.  Cadbury Kenya Ltd Nairobi 

26.  Candy Kenya Ltd Nairobi 

27.  Capel Food Ingredients Nairobi 

28.  Chirag Kenya Limited Nairobi 

29.  Coca-Cola East Central and West Africa Ltd Nairobi 

30.  Coca-Cola Juices (K) Ltd Nairobi 

31.  Confini Limited Nairobi 

32.  Danone Baby Nutrition Africa and Overseas Nairobi 

33.  Devyani Foods Industries (Kenya) Limited Nairobi 

34.  Deylin Ultimate springs limited Nairobi 

35.  DPL Festive Ltd Nairobi 

36.  East African Sea Food Ltd Nairobi 

37.  East African Seed Co. Ltd Nairobi 

38.  Eastern Produce Kenya Ltd (Kakuzi) Nairobi 

39.  Edible Oil Poducts Nairobi 

40.  Elekea Limited Nairobi 

41.  Elle Kenya Limited Nairobi 

42.  Erdemann Co. (K) Ltd Nairobi 

43.  Europack Industries Limited Nairobi 
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44.  Excel Chemicals Ltd Nairobi 

45.  Farmers Choice Ltd Nairobi 

46.  Foods by Likii Nairobi 

47.  Frigoken Ltd Nairobi 

48.  Frutarom Kenya (Ltd) Nairobi 

49.  Giloil Company Limited Nairobi 

50.  Glacier Products Ltd Nairobi 

51.  Global Fresh Ltd Nairobi 

52.  Gonas Best Ltd Nairobi 

53.  Green Forest Foods Ltd Nairobi 

54.  Healthy U Two Thousand Limited Nairobi 

55.  Kamili Packers Ltd Nairobi 

56.  Kapa Oil Refineries Ltd Nairobi 

57.  Kedsta Investment Limited Nairobi 

58.  Kenafric Industries Limited Nairobi 

59.  Kenchic Ltd Nairobi 

60.  Kenya Highland Seed Co. Ltd Nairobi 

61.  Kenya Nut Company Ltd Nairobi 

62.  Kenya Sweets Ltd Nairobi 

63.  Kenya Tea Development Agency Nairobi 

64.  Kenya Wine Agencies Limited Nairobi 

65.  Kevian Kenya Ltd Nairobi 

66.  Kigelia Fresh Produce Limited Nairobi 

67.  Kirinyaga Flour Mills Nairobi 

68.  Koba Waters Ltd/ Broomhill Springs Water Nairobi 

69.  Kuguru Food Complex Ltd Nairobi 

70.  Kwale International Sugar Company Limited Nairobi 

71.  Kwality Candies & Sweets Ltd Nairobi 

72.  Landeco Ltd Nairobi 

73.  Luma Stores & Supplies Enter. Ltd Nairobi 

74.  Manji Food Industries Ltd Nairobi 

75.  Mars Wrigley Confectionery Kenya Ltd Nairobi 

76.  Melvin Marsh International Nairobi 

77.  Mini Bakeries (Nbi) Ltd Nairobi 

78.  Miritini Kenya Nairobi 

79.  Mjengo Limited Nairobi 

80.  Monwalk Investment Ltd Nairobi 

81.  Mwakawa Investment Limited Nairobi 

82.  Nairobi Bottlers Ltd Nairobi 

83.  Nairobi Flour Mills Ltd Nairobi 

84.  Nairobi Java House Ltd Nairobi 

85.  NAS Airport Services Ltd Nairobi 

86.  Nestle Kenya Ltd Nairobi 

87.  New Kenya Co-Operative Creameries Ltd Nairobi 

88.  Norda Industries Ltd Nairobi 

89.  Olivado EPZ Limited Nairobi 

90.  Orchard Juice Ltd Nairobi 

91.  Palmhouse Diaries Ltd Nairobi 
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92.  Patco Industries Limited Nairobi 

93.  Pembe Flour Mills Ltd Nairobi 

94.  Pernod Ricard Kenya Ltd Nairobi 

95.  Platinum Distillers Limited Nairobi 

96.  Pradip Enterprises (E.A) Limited Nairobi 

97.  Premier Flour Mills Ltd Nairobi 

98.  Premier Food Industries Limited Nairobi 

99.  Proctor & Allan (E.A.) Ltd Nairobi 

100.  Propack Kenya Limited Nairobi 

101.  Rafiki Millers Ltd Nairobi 

102.  RAZCO LIMITED Nairobi 

103.  Re-Suns Spices Limited Nairobi 

104.  Royal Swiss Bakery Limited Nairobi 

105.  Sahara Venture Capital Company Ltd Nairobi 

106.  Salim Wazarani Kenya Company Nairobi 

107.  Savannah Brands Company Nairobi 

108.  SBC Kenya Limited Nairobi 

109.  Scrumptious Eats Ltd Nairobi 

110.  Shree Sai Industries Nairobi 

111.  Simply Foods Ltd Nairobi 

112.  Spice World Ltd Nairobi 

113.  Stawi Foods and Fruits Limited Nairobi 

114.  Supa Snacks Ltd Nairobi 

115.  Top Food (EA) Ltd Nairobi 

116.  Trisquare Products Ltd Nairobi 

117.  Tropical Heat Limited (Formerly Deepa Industries) Nairobi 

118.  Tropical Lush Ltd Nairobi 

119.  Trufoods Ltd Nairobi 

120.  Unga Group Ltd Nairobi 

121.  Upfield Kenya Limited Nairobi 

122.  Usafi Services Ltd Nairobi 

123.  Ustawi Grain Millers Nairobi 

124.  Valuepak foods Nairobi 

125.  Vava Coffee Ltd Nairobi 

126.  Vert Limited Nairobi 

127.  Victoria Juice Company Limited Nairobi 

128.  Victory Farms Limited Nairobi 

129.  W. E. Tilley (Muthaiga) Ltd Nairobi 

130.  Wanji Food Industries Limited Nairobi 

131.  Weetabix East Africa Nairobi 

132.  Winnie's Pure Health Nairobi 

133.  Zeelandia East Africa Limited Nairobi 

134.  Zheng Hong (K) Limited Nairobi 

Firms for the Pilot Study 

135.  Bidco Oil Industries Kiambu 

136.  Broadway Bakeries Kiambu 

137.  Kenblest Industry Kiambu 

138.  Centro Foods Kiambu 
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139.  Azuri Health Kiambu 

140.  Githunguri Dairies Kiambu 

141.  Gee Tee Industries Limited Kiambu 

142.  Sky foods ltd Kiambu 

143.  Jetlak Foods Ltd Kiambu 

144.  Crown Beverages Limited Kiambu 

Source: KAM (2021) 


