


The technology availability has been presented for SMEs in Section 3.3.3. A cloud-based solution
is necessary for some of the process changes. This could include a SaaS or cloud-based ERP
system. Although, their current system may support cloud-based access and it should be further

investigated.

Based on these aspects, the process improvements should be implemented and the technology
adoption process initiated. This will help better balance supply and demand by improving quality
of information, as well as utilization in the planning and control processes. In this way, the
company can both improve service levels, reduce inventory as well as the large amount of manual

work.

5.4 Summary

The detailed supply chain analysis of the replenishment process from different suppliers was done
using SCOR model. In essence, the company should implement best practices and the
corresponding processes as listed in Table 20. These practices, and their associated processes, are
largely supported by the current technology they have. Though, two types of technology needs
were found which include, integration of current POS-systems as well as mobile scanner
technology. This will enable better planning and control of material and information flow in the

company and with suppliers
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6. Discussion

The previous chapter features analysis of the case information in light of theory. This chapter will

show how the research questions have been answered and the research objectives fulfilled.

Research Question 1: What is the role of information in an SME in LFSC?

The role of information in SMEs has been discussed from an inventory management and
replenishment point of view in this thesis. This can be explained in an SME supply chain by first
arguing the importance of information in a supply chain. Types of information shared in SC in
order to improve performance are discussed. Next, information quality and utilization are
discussed in light of theory and data collected from the case company. Finally, the importance of
information system to facilitate information use along with its benefits is argued. A summary of

the findings are presented in Table 21 below.

Success of a SC depends on the availability and utilization of information to make good decisions.
Better utilization of information increase values for all the members of SMEs SC. For this, sharing
of information between SC actors is beneficial. Information sharing has been linked to control
inventory level at different stages along a SC and reduce bullwhip effect while increasing SC

responsiveness.

Different types of information are shared between different SC actors. This information can range
from operational to strategic. The types depend upon the needs and nature of firms. Information
types include, but are not limited to; Inventory level, order status, production schedules, planning
information etc. Sharing planning information, like forecasts, from a downstream actor was found
to reduce inventory level in the supply chain by improving the supplier’s forecast accuracy.
Information on previous sales history and forecasts help inventory management. The information
can be used to calculate required safety stock to attain a certain service level, quantity to order, as

well as frequency to order. This reduces costs related to inventory.
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Information sharing is significant to improve SC performance, but the level of information sharing
was found to be low in SMEs. A major reason behind this was found to be their organic and
informal nature, where most of the decision are made by the owner himself. The case company
ordered goods based on intuition, and whenever an order was deemed necessary. This shows that
the case company does not use information internally, such as sales history or forecasts to plan
orders. They also do not share information regarding future demand with suppliers. The suppliers
are expected to have goods on hand and ready to be delivered. Some form of the bullwhip effect
can be present when the orders are done in a reactive way. However, sharing too much information

could lead to higher costs in processing than the achieved benefits.

Information should be of a certain quality in order to be utilized, which includes elements such as
timely, reliable, complete etc. (Jonsson 2008, pp.421-423). A list of quality dimensions from
literature have been shown in Table 6. From these, it was found that the relevant dimensions to the
case company were especially; Timely, Complete, Consistent and Accessible. Inventory level sent
from the warehouse to the stores should be timely, to facilitate a more accurate representation.
Accessibility of previous contract information, as well as order history, is important and found
difficult to track in the case company. A description of other information quality dimensions

relevant to the case company have been shown in Table 18.

Utilizing information is connected both to the company's intention to use it, and the actual use in
the processes. Factors affecting usage include information quality, as discussed previously, but also
include inter- and intra-organizational factors (see Table 7). For example, collaborative
relationships between actors is an inter-organizational factor, which affects their willingness to
share and use information. While, planning system functionality is an intra-organizational factor

which affects the ability to use information.

While relating these factors with the case company, it was found that there was a high level of
collaboration with small suppliers. This increases the willingness to use information. The
company, for example, communicates how well certain products are being sold. Although, this
type of information is of an informal nature. It was found that there was a low level of planning

system functionality. It means that a clear strategy regarding which information to use, and how to
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use it was not present. Therefore, the ability to use information was found to be low. This
contributes often to poor performance. With already constrained resources, a better use of
information can help combat this issue. It can be done with defined process routines, where all
appropriate information is recorded in the appropriate place. Table 19 shows other information

utilization factors in relation to the case company.

An enabler of information sharing is information systems, which includes both IT and processes.
Information systems allow for the capturing, analyzing, and communicating of data to other actors
and internally. The case company inconsistently uses communication methods, like SMS,
telephone and email to place orders. It has been found that information is often misplaced and
difficult to track again as a result. From this, it can be deduced that both the technology and the

processes involved in ordering contribute to a low level of information availability in the company.

Table 21: Summary of information roles in SMEs

Information Aspect In relation to SMEs

Information sharing Found to be low, in part to lack of systematic
information capturing

Information types Often operational, only orders and simple inventory
level information.

Information quality Low, and affected by timeliness, completeness,
accessibility and consistency

Information utilization Intended usage often unclear, therefore actual usage is
low as a result

Inter- and intra-organizational factor ~ Collaborative relationships and information
dependency seen to be motivating factors for
improving information. Low process formality and
structure, as well as planning system functionality
hindered information use.

Benefits of Information system Reduced operational costs, improved competitiveness,
better communication with suppliers and customers
etc.
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The information systems for SMEs are usually not well defined, and therefore the degree of
information sharing is low, internally and with suppliers. Increasing the level of information
systems within a SME allows for intra-organizational sharing. This can be considered a
prerequisite to inter-organizational sharing. Although, the integration of systems between SMEs is
often not high. Therefore, sharing of information might be done through more informal or simple

communication methods like email, telephone and face-to-face contact.

The prerequisite to information sharing is a clearly defined information system at the downstream
actor. For example, the case company is in direct contact with the consumers and thusly, has a
better view of demand. This demand-related information should be communicated with suppliers
to facilitate better forecasting and production planning. This was found to be important especially
due to the constrained resources of the small suppliers and demand variability/seasonality at the
retail store. If the internal operations of the case company cannot systematically collect and analyze
information regarding demand, then the ability to transmit information upstream will be hindered

and could lead to increased costs.

Therefore, the role of information in SMEs can be explained in relation to its support in good
decision making which improves performance and reduces costs. Types of information, quality

and factors that affect utilization have an impact on information use in SMEs.

Research Question 2: How can IT support use of information in an SME in LFSC?

Information technology (IT) consists of wide range of technology, both hardware and software, to
support capturing, storing, processing, analyzing and sharing information. IT can support
information in a SC ranging from transactional level to strategic level. Transactional level includes
functionality like, order management, inventory management and pricing/invoicing. More tactical
and strategic functionally includes productivity measurement, quality measurement up to strategic
alliance formulation. These functions can span from Supplier Relationship Management (SRM),
Internal SC Management (ISCM) to Customer relationship management (CRM). IT is therefore
an enabler of a complete information system along a SC. Effect of IT on different informational

aspects have been shown in Table 22 below.
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Adopting of certain IT leads to several benefits for SMEs, which was found to be discussed
extensively in the literature. Some of the major benefits include; improved communication with
suppliers and customers, increased competitiveness, reduced operational costs and increased

productivity as mentioned in Table 9.

It was found in the case company, that IT can support the upstream processes like, sourcing, buying
and supply collaboration. Different information types like, suppliers information, product details,
ordering details, sharing of sales forecasts and promotion plans are enabled by the use of IT at the
upstream level. While, IT can also support ISCM processes of demand and supply planning by
facilitating information on current inventory level, sales history and order status. Similarly,
information in downstream processes, like order management from customers, include customer

details, order status etc. are supported by the use of IT.

From an SME retailer perspective, different technology was found to be used to communicate with
suppliers. Normally, more informal ways of communication, like SMS, email, and telephone, are
used in the replenishment process with the small suppliers. While, the replenishment process is
more systematic and formal with the large suppliers. Large supplies had their own web-based
portals to order and a periodic delivery routine. The case company was found not using information
on sales history to forecast future demand. Information was also not used to calculate order
quantities or frequency of orders. Information on sales history can be extracted from their current
POS-system. This information can be processed and analyzed using simple tools, like Microsoft
Excel or other free and open source software, and therefore contribute to better planning. The POS-
system (cash register system) can also assist in sending orders in a standardized way, as well as
triggering orders (when items go below ROP, for example). While, technologies like, barcode,
RFID help in capturing inventory information to have better control over material flow within the

company.

The case company is in the state of growth. Increasing in number of stores makes planning and
control more complex. Having available information from all stores to assist in decision making

is therefore vital, yet difficult with the low level of internal system integration. This situation might
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make an ERP system especially suited for SMEs an appropriate choice. There are cloud based
(web-enabled) ERP services like, SAP for SMEs, Dynamics NAV specially tailored for SME:s.
This will also facilitate in improved control over material, which goes through their internal

warehouse.

Table 22: IT effect on information aspects in SMEs

Information Aspects IT effect on SMEs

Information sharing Improve information sharing by making more
information available internally, although integration
of systems is found to be impractical.

Information types More information types are made available from IT,
such as POS-data, forecasts, and order
quantities/frequency. Capturing inventory data is
assisted by certain technologies.

Information quality IT can potentially improve timeliness, completeness,
accessibility and consistency of information in SMEs

Information utilization Intended usage can be more clear, and allow for a
greater actual usage in SMEs

Inter- and intra-organizational factors Implementing IT affects process formality positively,
improves planning system functionality and
information quality, thereby improving information
sharing and usage in SMEs

Research Question 3: How can IT assessment be carried out in an SME to fulfill the role of

information?

The importance of an IT assessment is to help SMEs when their business objectives are not being
fulfilled by the current processes and technology. Since they have constrained resources, the

primary aim for them is to use low cost solutions and technology only where necessary.

IT assessment should be guided by the overarching IS strategy, which many SMEs do not have
clearly defined. They also lack the ability to assess if their current processes and IT can fulfill

business objectives. Owners of the business play key role in management and decision making in
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SMEs. Their business strategy is mostly the owner's vision, which highly depends upon his
characteristics and perception. Although, SME owner/managers are often not sure on the role of
information and IT to support their business, though they acknowledge the need. An IT assessment

will therefore assist in solving the issues related to information and the use of IT in SMEs.

IT is just a platform for capturing, analyzing and communicating information, so the processes
built around this technology directly affect how well information is utilized. Thus, it is not solely
the information technology that is the root cause of issues in SMEs. Although, many SMEs do not
try to invest in a new technology until they are pressured to, from external pressures. It has been
found from the literature that many SMEs are unwilling to change, even when they have poor
performance. Reason for this could be linked with the different inhibiting factors like, the

perceived high cost of implementation, uncertainties on ROI etc. as mentioned in Table 10.

An IT assessment process flow for SMEs (Figure 8 from Section 3.4) has been proposed adapting
knowledge from relevant literature. From the literature, it was found that the aim of an IT
assessment was mostly directed only to determine if a company needs to adopt new IT or not. After
it is decided, the requirements of the new technology should be found. But, from the case, we
found two important points to be covered by an IT assessment, which were not clearly covered by
literature. These include:

e Need to improve processes

e Need to better utilize the current technology

In an SME environment, these two points cover cost effective ways to improve operations without
implementation of new IT. It may not always be necessary to invest in a new technology. For
example, if an issue is of timeliness is found in certain information, the systematization of the
process and increase in frequency of information sharing may solve the issue. This instead of
adopting a new technology could be a solution. While, in certain cases, adopting a new technology
may be the only solution. Thusly, the proposed IT assessment process flow has been updated to

include these points and partly implemented in the case company (Figure 18).
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Figure 18: Modified IT assessment process flow

The AS-IS condition of the case company was analyzed through data collected from interviews,

workshops and observation. The current supply chain and business processes of the company has
been studied and mapped using Control Model and SCOR methodology in chapters 4 and 5

respectively. Their current IT was also studied and has been shown in Chapter 4. They were found

to have a unique business model with few similar competitors, but have some competition from

grocery stores and Vinmonopolet.
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After going through the AS-IS analysis for the case company, the findings suggested that the
current IT may be adequate and that a restructuring of the processes within the company could be
a solution. They had certain features in the current technology that were not being utilized. For
example, their cash register system provided them information on inventory level, which could
help them in determining order quantities while placing orders. But they were not using these
information to control their inventory and assist in ordering. Their current system could have other
functionality that is underutilized. This may be due to the fact that they are often busy in carrying

out their day to day business activities.

It was also found from the study of the processes with SCOR methodology that certain information
and best practices were not being used in the company. A feasibility of implementing new
practices, such as VMI between their warehouse and stores could be done for automatic
replenishment. So, improving their competence can help in order to fully utilize their current

technology and improve their processes.

The long term vision of the company was to expand their business with more suppliers. They also
were in the state of opening new stores. This shows that more complex requirements like, a
centralized database need to be supported. Their current level of IT will not be able to support
them. So, they should eventually make a decision to adopt new technology. The readiness level of
the company, and the availability of technology will determine if their technology requirements
can be fulfilled as per the vision of the company. If feasible, the company can adopt a new
technology, where after a constant feedback and evaluation should be done to ensure that the

technology does in fact give the desired performance.
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7. Conclusion

This chapter concludes the thesis work. It starts with the relevance of the study and the key
findings. Then, the achievement of the objectives are discussed. It is followed by the contribution
to knowledge and the practical implications, for both the case company and other industries.

Finally, the research limitations and further work are presented.

7.1 Relevance of study and Key findings

The local food industry, which are mostly SMEs, has challenges related to balancing supply and
demand, though its popularity is increasing. Therefore, the ability to improve performance of
LFSC is extremely important. Specifically, an efficient SCM and information sharing are found to
be vital in improving performance of a SC which is enabled by IT. This necessitates the study of

actors in LFSC in regards to information and IT practices.

The findings show that SMEs in the LFSC have low levels of information sharing, as well as low
levels of IT usage. SCM practices are often organic and informal, which leaves room for
improvement. Information is available to assist in planning and control LFSC, and can be coupled
with simple IT to improve performance. Assessing the information technology in a systematic way
can increase the chances of successful use of information. This could lead to improving processes
and increasing utilization of technology, or the adoption of a new technology depending on the

operations environment.

7.2 Achievement of objectives

The study has been done in order to find how information and IT can improve SME retailers’
replenishment process. Three objectives were formulated in section 1.3, and have been fulfilled to

answer the overall aim of the study.

The first objective was to study the role and benefits of information in an SME SC, and was met

by RQI. This has been done by finding literature on SCM and information, as well as studying
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SCM practices in an SME retailer. This led to understanding the potential benefits and factors for

information use in SMEs.

The second objective was to study how IT can fulfill the role information in an SME SC, and was
covered by RQ2. It was done by studying the functionality of IT in different levels of SC, and the
information relevant to functionalities found in literature. The current information technology, and
future vision of the case SME retailer was also studied to show practical usage of IT. This gave

the basis for understanding how IT assists in utilizing information in an SME SC.

The third objective was to study IT assessment and adoption processes for SMEs. This was done
by answering RQ3. The literature related to IT adoption in SMEs was studied, including
implementation models, affecting factors and benefits. This led to a proposed process flow for IT
assessment in SMEs (Figure 8). After studying the case, an update to the process flow was made

to reflect the insights (Figure 18).

Studies on SCM practices and role of information and IT in SMEs is lacking. The limited amount
of research found, often grouped SMEs together and fails to study a specific SME in depth. This
study contributes with a specific, in-depth case study of an SME retailer working in a LFSC.
Information practice issues in SMEs have been highlighted in the discussion of RQ1 and RQ2.
The proposed IT assessment process flow is developed from literature and improved with insights

from a specific industry, but can be valid for SMEs working in other industries.

7.3 Practical implications

The study implication for practice can be presented referring to the case company, The Gulating
Group and to other SME industries. The Gulating Group was the main case company in the study,
and therefore focus was given to improving their operations. Understanding their current SC and
mapping their processes against a reference model gave insights into which information and
processes could be improved. In addition, an overview of Norwegian beer industry (Figure 9) and

market share has been presented to give a deeper understanding of the competitive environment.
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Firstly, the implications to the company are related to their processes. Clearly defining processes
will ensure better information flow and use within the company and with suppliers. Also,
additional information, such as POS-data for ordering and forecasting, could be used both in
existing processes, and in some identified best practices which are not currently in use by the
company (shown in Table 17). Some of the process improvements are more related to their future

vision.

In addition, the IT and related practices at the company has been studied. The current IT in use
was found to be underutilized, and therefore exploring these could be beneficial. The improvement
suggestions have been shown in Section 5.3. These requirement could be presented to an IT vendor,

when they are adopting a new technology.

Although, this study was based on an SME retailer working with craft beers, the results and
implications could be applicable to other SME industries too. The specific improvement areas
found in the case company are likely to be found in other SMEs. Therefore, both the process
improvements and IT implication can be relevant. As well, utilizing the IT assessment process

flow could be beneficial.

7.4 Research limitations and further work

As the case company has an informal practices mostly based on intuition and experiences,
interpreting the data collected was a challenge. The limitations of this study are largely related to
that it is a single case study. The study only considered a retailer, while other actors, like the
suppliers and customers, are not focused. Typical food product characteristics like, perishability,
traceability etc. have not been considered in the study. Besides, it has considered only qualitative
data from the case, while including quantitative data could give more validity to the results. An in-
depth study of IT functionality was not carried out for the case company, and therefore all specific
underutilized functions were not uncovered. Also, limited amount of time proved to be an issue in

data collection and analysis as well.

Future work should consider more in-depth case studies of other actors in LFSC and in other

SMEs. The proposed IT assessment process flow was modified with experiences from the case.
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Utilizing information from several cases could increase the validity and robustness of the process
flow. The information aspects, such as quality dimensions and utilization factors, should further

be studied in other SMEs to gain better understanding of the most important issues.
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9. Appendices

Appendix 1: Replenishment Process with Suppliers

A Gulating store
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Figure 19: Simplified view of replenishment process (small breweries)
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Figure 20: Simplified view of replenishment process (large suppliers)
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Figure 21: Simplified view of replenishment process (imports and contract brewers)
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Appendix 2: SCOR Processes

Table 23: SCOR Plan Processes

P- Plan

P2 - Plan Source

P3 - Plan Make

PI - Plan Supply Chain

P1.1 - Identify, Prioritize

and Aggregate Supply
Chain Requirements

P2.1 - Identify,
Prioritize and
Aggregate Product
Requirements

P3.1 - Identify,
Prioritize and
Aggregate
Production
Requirements

P4 - Plan Delivery

P4.1 - Identify,
Prioritize and
Aggregate Delivery
Requirements

P1.2 - Identify, Prioritize

and Aggregate Supply
Chain Resources

P2.2 - Identify,
Assess and
Aggregate Product
Resources

P3.2 - Identify,
Assess and Aggregate
Production Resources

P4.2 - Identify,
Assess and
Aggregate Delivery
Resources

P1.3 - Balance Supply

Chain Resources with SC

Requirements

P2.3 - Balance
Product Resources
with Product
Requirements

P3.3 - Balance
Production Resources
with Production
Requirements

P4.3 - Balance
Delivery Resources
with Delivery
Requirements

P1.4 - Establish and
Communicate Supply
Chain Plans

P2.4 - Establish
Sourcing Plans

P3.4 - Establish
Production Plans

P4.4 - Establish
Delivery Plans

Table 24: SCOR Source Processes

S1 - Source Stocked Product

S - Source

S2 - Source Make to Order Product

S1.1 - Schedule Product Deliveries

S2.1 - Schedule Product Deliveries

S1.2 - Receive Product

S2.2 - Receive Product

S1.3 - Verify Product

S2.3 - Verify Product

S1.4 - Transfer Product S2.4 - Transfer Product

S1.5 - Authorize Supplier Payment S2.5 - Authorize Supplier Payment
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Table 25: SCOR Make Processes

M - Make
M1 - Make-to-Stock M?2 - Make-to-Order
M1.1 - Schedule Production Activities M1.1 - Schedule Production Activities
M1.2 - Issue Material M1.2 - Issue Sourced/In-Process Product
M1.3 - Product and Test M1.3 - Product and Test
M1.4 - Package M1.4 - Package
MI1.5 - Stage Product MI1.5 - Stage Product
M1.6 - Release Product to Deliver M1.6 - Release Product to Deliver
M1.7 - Waste Disposal M1.7 - Waste Disposal
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Table 26: SCOR Deliver Processes

D1 - Deliver Stocked Product

D - Deliver

D2 - Deliver Stocked Product

D4 - Deliver Retail Product

D1.1 - Process Inquiry and
Quote

D2.1 - Process Inquiry and
Quote

D4.1 - Generate Stocking
Schedule

D1.2 - Receive, Enter and
Validate Order

D2.2 - Receive, Enter and
Validate Order

D4.2 - Receive Product at
Store

D1.3 - Reserve Inventory and

Determine Delivery Date

D2.3 - Reserve Inventory and
Determine Delivery Date

D4.3 - Pick Product from
backroom

D1.4 - Consolidate Orders

D2.4 - Consolidate Orders

D4.4 - Stock Shelf

D1.5 - Build Loads

D2.5 - Build Loads

D4.5 - Fill Shopping Cart

D1.6 - Route Shipments

D2.6 - Route Shipments

D4.6 - Checkout

D1.7 - Select Carriers and
Rate Shipments

D2.7 - Select Carriers and
Rate Shipments

D4.7 - Deliver and/or install

D1.8 - Receive Product from
Source or Make

D2.8 - Receive Product from
Source or Make

D1.9 - Pick Product

D2.9 - Pick Product

D1.10 - Pack Product

D1.11 - Load Product and
Generate Shipping
Documents

D2.10 - Pack Product

D2.11 - Load Product and
Generate Shipping
Documents

D1.12 - Ship Product

D2.12 - Ship Product

DI1.13 - Receive and verify
Product by Customer

D2.13 - Receive and verify
Product by Customer

D1.14 - Install Product

D2.14 - Install Product

D1.15 - Invoice

D2.15 - Invoice
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Appendix 3: Interview Guide

Table 27: Interview Guide

Topics \ Question Guide

Supply Chain Mapping (Stabell & Fjeldstad 1998, Hiibner et al. 2013)

Procurement

How do you select suppliers? (Quality, volume, variety, reliability, etc.)
How many suppliers do you have?

Have you categorized suppliers based on supply volume, sales etc.?
What type of supplier relationships/contracts do you have?

How do you plan orders? (Forecast in excel, based on stock level?)
How do you send orders? (email, call, any software)

What is the order frequency and size?

How do you manage inbound logistics? (Delivery 3pl?)

How to handle pricing and invoicing for each supplier?

Major challenges?

Contract
Brewing
(outsourced
production)

How do you select contract brewers?

How many contract brewers do you have?

How many products and what type are contracted?

How do you coordinate with them? (method of communication, frequency,
quantity)

Major challenges?

Warehousing

Where are the products stored now? (no. of warehouses, retail stores etc)?
How do you manage inventory level? (excel spreadsheet, count stock level
every day, etc?)

How do you communicate and coordinate between warehouses and stores?
Major challenges?

Distribution

How do you plan distribution? (daily/ weekly dispatch, order aggregation)
How do you fulfill orders from the stores, and other customers?( prioritize
own stores or other customers?)

What type of 3PL (logistics/transport) service do you use, what type of
contract do you have?

How do you communicate with the 3PL?

Major challenges?

Sales

How do you handle customer orders? (frequency, volume, method of
contact, etc)

What is your sales % through your stores vs. other customers?

How do you plan sales, short term and long term?

Pricing strategies? Promotion?

How do you handle invoicing?

What is your service level?

Major challenges?
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Information Technology (Levy & Powell 2000; Ghobakhloo et al. 2012)

Current
practice

How do you capture, record and store information related to:
Procurement
Contract brewing
Warehousing
Distribution
o Sales
Are there any particular softwares and technology you use in these
processes?
o Functionality covered (inventory management, sales order
processing, customer databases, sales forecasting, performance
measuring etc)

O O O O

Future targets

Present challenges? How would IT help the business?
Need of new IT? Requirements (functions)?
Software/technology (ERP, CRM, RFID, etc)?
Employee, Investment readiness
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