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Technology and the Mid-Sized 
Manufacturer

Whitepaper  |  December 2017

When should mid-sized manufacturers invest in new 
technology—and how long can you wait until you’re left behind? 
This paper will provide background on the full spectrum of 
technologies currently significant to manufacturing, as well as 
strategies on how and when to reap the benefits of adopting 
emerging technology.
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The Transformation of 
Manufacturing in the 21st Century

There is no doubt that technology is transforming manufacturing in 
this second decade of the twenty-first century. Every industry is being 
impacted by digital manufacturing, cloud computing, the Industrial 
Internet of Things (IIoT), e-commerce and omni-channel marketing, 
robotics, additive manufacturing, and more. 

Manufacturers are absorbing and applying relevant technologies at 
varying rates, according to their capabilities and their perceived needs, of 
course, but the overall trend cannot be ignored. As more companies adopt 
the technologies in a given market or industry, it becomes much more 
difficult for laggards (those not yet using the technologies) to compete or 
even survive.

The point is that technology is not adopted unless there is a valid business 
reason to do so. Being forced to adopt a given technology will not always 
guarantee the user company will actually gain those benefits.  Any new 
technology should be implemented to provide real business benefit, 
even if the primary motivation is simple compliance with some kind of 
mandate or requirement.

What does it all mean to you as a mid-size manufacturer? When do 
you invest in a new technology? When is it a gamble and when do 
you get left behind?

Section 02
Introduction
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Mid-sized 
manufacturers need a 
strategy for why, when, 
and how they will invest 
in new technology. 



An Example of the Technology 
Adoption Process

Some of these technologies have been around for 50 years or more, and are 
well advanced in their adoption cycle. There are few manufacturers, indeed, 
that are not taking advantage of bar coding, CNC or EDI in everyday practice. 
It may be hard to remember that each of these was something new in its 
time, and companies were reluctant to make the investment and bring them 
into their ecosystem – and why they did it anyway. 

In the case of EDI, for example, most suppliers were forced to adopt the 
technology by their customers. It was often a case of “use EDI or we won’t 
buy your products.”

EDI is intended to provide an automated, arms-length integration between 
trading partner systems such that the buyer’s system can create a purchase 
order directly into EDI, for example, and the seller’s system can extract the 
purchase data and bring it in untouched by human hands.

In these early days, few MRP systems included EDI capabilities so companies 
were faced with expensive add-ons or custom programming. Instead, some 
chose a separate, stand-alone EDI terminal to receive and print out EDI 
documents that could then be manually keyed into their MRP system (called 
“rip and read”). Outgoing documents such as acknowledgments, ship 
notices or invoices would be printed out by MRP and manually keyed into 
the EDI terminal. While complying with the customer requirements, this kind 
of EDI offered no efficiencies or other benefits at some additional cost.

Things changed and today EDI is integrated into every modern ERP system. 
Many ERP vendors offer different EDI options to choose from that best fits 
your requirements.

Section 03
The Adoption 
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Software vendors will 
integrate technologies 
as they become intrinsic 
to business practices.



Defining the Phases of Adoption 

Technology adoption is always an uneven proposition. Everett Rogers, a 
professor of communication studies, characterized this idea in his book 
“Diffusion of Innovations” first published in 1962:

“Getting a new idea adopted, even if it has obvious advantages, is difficult. 
Many innovations require a lengthy period of many years from the time 
when they become available to the time when they are widely adopted.” 

Geoffrey A. Moor expanded on this idea in his book “Crossing the Chasm” 
(1991, revised 1999 and 2014), by identifying that technologies go through 
phases of adoption. 

• A relatively small number of Innovators will take a chance with 
something new. 

• Then a larger but still modest number of Early Adopters will pick up 
the baton and further prove the utility of the innovation. 

• Ultimately, the Early Majority jumps on board and the technology 
becomes rather commonplace, in use at a significant number of 
companies. 

• The Late Majority, feeling pressure from the competition, reluctantly 
joins the party in an effort to just stay in the game 

• And that leaves the Laggards, who will only embrace the innovation 
when they no longer have a choice.

While there will always be innovators and early adopters, they are most 
likely to come from the ranks of large corporations with deep pockets.  

Mid-sized or smaller manufacturers are more likely to fall into the Early 
Majority or Late Majority categories. But even that is somewhat unfair as 
there is significant variation among industries and even within industries. 

Section 04  
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Electronics and high-tech manufacturers are generally more comfortable 
with the digital world and more eager to exploit these technologies than, 
say, an industrial equipment manufacturer or a food processor. On the 
other hand, that equipment maker might benefit more from engineering-
oriented technologies like CAD/CAM and PLM (defined below) and 
therefore more likely to adopt them earlier in the evolutionary cycle. 
Individual companies show variances within a given industry segment 
based on their attitudes, capabilities, budgets and experience.

The Diffusion of Innovation Model

When a technology is introduced, innovators are the first customers. As 
adoption increases, Early Adopters and Early Majority firms start investing 
and sales increase dramatically. The challenge: determining the best time 
for your business to invest based on your industry and competition.

Section 04:  
Technology Adoption
Defining the Phases 
for Adoption
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Technologies Relevant to 
Manufacturers

Given the above disclaimers, we will consider in the next section some 
general observations about the state of adoption of a selection of current 
and evolving technologies that are significant for the manufacturing 
enterprise. These include data-centric computing capabilities, business-
oriented systems as well as engineering and manufacturing functions and 
a bit of underlying infrastructure (cloud computing), as well as hardware 
(mobile/wearables) and connectivity. 

But first, let’s briefly define some of these technologies:

Section 05 
Technology List
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ROLE TECHNOLOGY DEFINITION WHEN 
INTRODUCED

Design CAD/CAM 
(Computer-
Aided Design / 
Computer-Aided 
Manufacturing)

One of the first steps of the “digital thread” or 
“digital manufacturing”, CAD is where design and 
engineering is accomplished in software, resulting 
in a digital description of the product. This digital 
representation can then be passed to CAM which 
develops manufacturing instructions (machine tool 
program) and process definitions.

1980’s

Design PLM Product 
Lifecycle 
Management

The concept of collecting and managing 
information (engineering/design, manufacturing 
data, as-built configuration, service history, as-is 
configuration) for the entire life of the product – 
design and build through use and disposal.

1990’s

Design Digital 
Manufacturing/
Digital Thread

The concept is to maintain the electronic product 
and process descriptions developed in CAD/CAM 
throughout the lifecycle of the product, adding data 
along the way to embody the entire history of the 
product. The data is useful in subsequent phases 
of product life for traceability, engineering studies, 
support and maintenance, and more. Could be 
considered a refinement or extension of PLM.

2000’s
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ROLE TECHNOLOGY DEFINITION WHEN 
INTRODUCED

Sell Website 
storefronts and 
eCommerce

E-commerce is fast becoming either the primary or 
a strong alternative channel for products of every 
description. The web storefront is the interface 
between the producer/supplier and the customer 
for e-commerce. Producers are struggling to find 
the best ways to support so-called omni-channel 
sales that may require multiple sales facilities, 
transportation alternatives, shipping/packing 
processes, and inventory management to meet 
various types of demand simultaneously

2000’s

Plan MRP/MPS 
(Material 
Requirements)

Process of taking the demand and creating a MPS 
(Master Production Schedule) from which materials 
are purchased and work orders created.

1970’s

Plan ERP (Enterprise 
Resource 
Planning)

General category of comprehensive business 
application suites that plan and manage 
manufacturing and procurement, inventory control, 
customer orders, forecasting, field service, finance 
and accounting, and more. The essence of MRP/
ERP is integration, allowing resources across the 
enterprise to coordinate their efforts in support of 
delivering customer service and cost control.

1990’s

Plan Artificial 
Intelligence

General term for computing that simulates or 
approaches human “thinking” capabilities. 
Also defined as any device that perceives its 
environment and takes actions that maximize its 
chance of success at some goal.

2010’s

Source EDI (Electronic 
Data Interchange)

The electronic embodiment and transfer of 
standardized business documents like purchase 
orders, advance ship notices, invoices, etc. through 
private networks or over the Internet.

1970’s
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ROLE TECHNOLOGY DEFINITION WHEN 
INTRODUCED

Produce CNC 
(Computerized 
Numerical 
Control)

Directs a production machine using a programmed 
instruction set, which may be created by CAD/CAM 
or developed and entered in other ways. (NC started 
in the 1950’s with punch tape).

1970’s

Produce MES 
(Manufacturing 
Execution 
Systems)

Plant-floor level applications – quality control and 
management, granular scheduling (work priorities 
and sequence of activities within a shift or day), 
delivering programs and work instructions to the 
floor, data collection) enabled on plant local area 
network (LAN).

1980’s

Control Bar coding/RFID Inexpensive bar code labels attached to products, 
work orders, inventory, locations, etc. for scanning 
data into systems quickly and reliably. Variations 
including 2D bar codes, QR codes, and Radio-
frequency ID are used in specific environments and 
instances.

1980’s

Control IIoT (the Industrial 
Internet of Things)

The proliferation of inexpensive connected sensors 
and smart devices throughout the plant and the 
supply chain. Dramatic increases in visibility 
coupled with analytics and real-time management 
applications harness IIoT’s “Big Data” in support of 
efficiency, flexibility and speed.

2010’s

Control Blockchain Also called distributed ledger, blockchain is a 
record management approach in which encrypted 
data is stored across a peer-to-peer network such 
that no single entity entirely controls the data 
or transactions. Best known as the technology 
behind Bitcoin and other crypto currencies, 
blockchain is expected to be adopted for routine 
business transactions and data at some point in the 
foreseeable future.

2010’s

Control Machine Learning The ability of computers to change or improve their 
abilities without explicit programming from an 
external source

2010’s
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ROLE TECHNOLOGY DEFINITION WHEN 
INTRODUCED

Access Cloud Computing More than just remotely hosted and supported 
enterprise applications, the cloud brings new 
level of reliability, access, and security while 
offering economies of scale unavailable in locally 
managed IT resources. Internal IT can now be 
deployed in value-adding direct user support and 
in the selection and implementation of emerging 
technologies like IIoT and analytics.

2000’s

Access Mobile to include 
phone/tablet 
apps, wearables

Smart phones and tablets are increasingly 
popular in the plant and throughout the supply 
chain offering workers and managers access to 
information on-the-go. Wearables like Google Glass 
have had a shaky start but are becoming more 
functional and are the precursors of augmented 
reality devices that will bring a revolutionary 
change to employee training and support, work 
instructions, equipment servicing, and more.

2000’s



The Adoption of Technologies 
Significant to Manufacturing

Established Technologies
Mid-sized and smaller manufacturers are almost universally engaged 
with bar coding of some sort for timely and efficient data collection. Even 
small shops make use of numeric controls to add efficiency, reliability 
and repeatability to production processes. EDI is ubiquitous for any 
company doing business with medium or large companies in virtually 
any industry. It is routinely available in most ERP, CRM, procurement and 
supply chain systems so EDI cost is not as much of a consideration as it 
was years ago. 

Few companies of any size do not have some sort of MRP/ERP system 
in place, albeit some of these systems are minimally capable, poorly 
implemented, or hopelessly outdated. CAD/CAM is pervasive in 
companies that make equipment and machinery, electronics, or other 
hard goods. Equivalent development and design capabilities exist and 
are in use in food and beverage, pharmaceutical, chemical, and other 
industries. 

Manufacturing Execution Systems (MES) have been around for 
decades but this area is undergoing a renaissance of sorts. IIoT sensors 
and smart devices greatly increase the levels of monitoring and 
control in the plant. Increasingly, ERP developers are adding MES-type 
extensions to their application suites – including quality management, 
highly detailed and responsive scheduling, enhanced data collection, 
tighter connections to machine controllers – to the extent that the 
boundaries between ERP and MES are becoming less distinct. Other 
ERP developers are tightly integrating existing MES software with their 
enterprise applications. The good news is these changes are bringing 
tighter integration between the enterprise systems and the plant floor, 
even if the plant floor happens to be on another continent or owned by a 
subcontractor.

Section 06 
The Technology 

Landscape
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Most mid-sized 
manufacturers are 
using the majority 
of these established 
technologies, though 
their systems may 
be getting outdated 
quickly.
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Product Lifecycle Management (PLM) is well established in aerospace 
and defense, and other engineering-oriented industries where cradle-
to-grave history and traceability are important. Regulated industries 
(pharmaceuticals, food & beverage) use a similar approach to maintain 
the traceability required in their markets. 

21st Century Technologies Rapidly Gaining 
Acceptance
Companies that are market-driven to direct sales over the Internet 
have implemented web storefront and eCommerce capabilities, as 
necessary, to establish their presence in these direct-sales channels. 
Many other industries that may think they are immune to this trend 
should be aware that the direct Internet sales imperative is spreading 
quickly to businesses most people could not imagine being affected. 
If you are not now selling over the Internet, keep your eyes peeled and 
your mind open. Chances are good that competitors will enter this sales 
channel before you expect – or you could be the ones to move your 
industry forward into the future of sales. 

“Enterprise applications on the cloud” is almost a redundant phase 
these days as the majority of new or replacement ERP, CRM, and other 
system implementations today are cloud-based. Cloud and Software-
as-a-Service (SaaS) deployment not only makes economic sense, 
but delivers superior service (reliability, availability, security, support), 
nearly unlimited scalability, predictable costs, and the latest application 
developments are now available sooner in the cloud.

All manufacturers, small and mid-sized companies included, 
should be exploiting the above technologies to the extent that they 
deliver value in their industry and situation. The previous sentence is 
necessarily vague because each industry has different needs and each 
company has a unique profile of need, capability, and resources (funding). 
Nevertheless, manufacturers cannot afford to ignore these technologies 
as they have a significant impact on operations, cost control, customer 
service, and competitiveness. 

Manufacturers not 
currently using these 
increasingly accepted 
technologies may start 
to see an impact of 
technology lag on their 
bottom line.
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Emerging Technologies
The three technologies in the earlier stages of adoption – IIoT, Digital 
Manufacturing, and Mobile – deserve a bit more discussion. At this point, 
only leading companies (Early Adopters and some of the Early Majority) 
are actively pursuing these technologies but they all promise to have 
a major impact in the coming years. And remember that technological 
innovations tend to arrive and spread much faster than anyone cares to 
predict.

The Industrial Internet of Things (IIoT) comes to manufacturing by 
way of the consumer market, as sensors and connected devices have 
emerged in support of social media and personal technology. Web 
cams, smart phones and their multitude of sensors and communications 
capabilities, personal drones and other high-tech toys, and connected 
devices now installed in myriad consumer products from automobiles 
to fitness trackers and clothing are behind the continued development, 
miniaturization, and plunging costs for technology developed for mass 
markets.

As these devices become available at strikingly low cost, they are being 
adopted into the supply chain to power the Industrial version of IoT. For 
the manufacturer, IIoT brings unprecedented visibility, early warning of 
any deviation or emerging situation (for quick response and correction), 
the ability to manage inventories and resources more closely and 
effectively, reduced uncertainty and variation (the enemy of efficient 
operations and Lean Manufacturing), and smarter software that helps 
filter out the routine from the exceptions. 

Digital Manufacturing is a blanket term that encompasses the creation 
and use of digital descriptions of parts and products, engineering 
characteristics, processes, and life cycle information in support of all 
aspects of creation, manufacturing, service, and disposal. 

Digital Manufacturing is not something that companies pursue as an 
end in and of itself, but rather a realization that much of this information 
is digitized and there are valuable benefits to keeping that digital data 
organized and making it available to downstream processes. 

If you are not ready 
for these emerging 
technologies yet, stay 
alert. These will likely be 
relevant to you in just a 
few years.



Section 06:  
The Technology 
Landscape
The Adoption 
of Technologies 
Significant to 
Manufacturing

 acumatica.com Page 13 of 17

Technology and the Mid-Sized Manufacturer

Next Generation Mobile technologies have been quietly entering the 
manufacturing arena for several years but are expected to take root quite 
soon and virtually explode as new display devices (augmented reality, 
new kinds of wearables) become available and software companies put 
together the ecosystem and enhancements necessary to make them 
effective in the plant, warehouse, and in the field. This technology is 
not quite ready for prime time but will enter the picture very quickly so 
expect a relatively short interval to go from the Innovator stage to the 
Early Majority.

Computing Technologies on the Horizon
The final three technologies in our list are general computing trends, 
not specific to manufacturing or operational business functionality but 
nevertheless important in the evolution of systems and their benefits. 
They are also not functions or features that you will buy and implement 
in your plant. They are tools that your application suppliers will apply 
in their continuing development efforts and are incorporating in the 
solutions they offer.

Artificial Intelligence and Machine Learning describe two aspects of 
current computing technology that are increasingly finding their way 
into manufacturing applications. Existing applications are becoming 
“smarter” and better able to identify and react to exceptions, handle 
the so-called Big Data that IIoT is generating, and enhance our ability to 
manage increasingly complex and fragile supply chains.  The most visible 
examples in the market today are the way online shopping / advertising 
sites record your online activities (searches, pages visited and for how 
long, abandoned shopping carts) and use this data to profile your 
interests. Ever wonder why you see pop-up ads and get emails about 
from ERP companies after you read an online article about inventory 
control? The point is that these functions build on the data stream and 
continually refine themselves, getting better as they “learn” more about 
you. 

Blockchain is not something that users need worry about at this time 
and when it does become a factor for manufacturers and distributors, 
participation or compliance will be a requirement, not an option. Similar 
to the EDI discussion above, blockchain will, at some point, become the 
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way data is stored, shared and secured so business application systems 
will have to function within that infrastructure. Blockchain emerged from 
the world of cryptocurrencies (Bitcoin, Etherium, and hundreds of others) 
as a secure, anonymous data storage and management facility that is 
not controlled by a central authority like a bank or government agency. 
Blockchain is likely to become the future home of electronic funds 
transfers. Software developers are considering the use of blockchain for 
the exchange of business documents like purchase orders and invoices. 
Just make sure that your chosen application supplier is tracking the 
evolution of blockchain and other new technologies, and is committed to 
adding whatever is necessary for their systems to remain fully functional 
in the evolving business technical environment. 

Where the Technologies Align

INNOVATORS
2.5%

AI
BLOCKCHAIN
MACHINE LEARNING

DIGITAL MANUFACTURING
IIOT

CLOUD COMPUTING
MOBILE
PLM
MES

CAD/CAM
MRP/MPS
ERP

EDI
CNC
BAR CODING

EARLY
ADOPTERS

13.5%

EARLY
MAJORITY

34%

LATE
MAJORITY

34%

LAGGARDS
16%



When Do You Know it’s the “Right 
Time” For You?

All of the technologies being discussed here are capable of providing 
real business benefit, but it must be important to the specific company 
involved. That importance often comes from the environment: 
competitive pressure and customer demands.

Six Questions to Answer

Have your competitors adopted technology that allows them to: 

1. Design better products and bringing them to market sooner to meet 
the demand for more features and functionality?

2. Produce products more efficiently (lower cost) to meet customer 
demand?

3. Allow customers to order on-line, check the status or orders and 
submit support questions?

4. Better manage all business processes of their business, including 
sales, delivery, billing and post-sale service, to create better 
customer relationships?

5. See across all aspects of their business, using a modern integrated 
system, to improve decision making?

6. Have a “single version of the truth” of correct data, which all 
departments have access to, anywhere, anytime on any device?

Typically, the early adopters and Early Majority both show the way (prove 
the utility of the innovation) and drive the competition to adopt the 
technology in order to compete and survive.

Section 07 
The Bottom Line
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Check your competition 
and your customer’s 
demands to help you 
determine where you 
need to improve your 
capabilities and how to 
prioritize those needs.
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The Bottom Line
Technology adoption does have a dramatic impact on your company’s 
bottom line. While it is impossible to make general statements about the 
specific technologies and their adoption that apply across all industries 
and all size companies, rest assured that all of these technologies will 
impact any and all manufacturers sooner or later – and the odds favor 
sooner.

Mid-sized manufacturers should already have an objective 
assessment of the established technologies discussed above and 
a clear understanding of what is required to be competitive in their 
particular market now and several years from now. 

In addition, each manufacturer must keep a close eye on the three 
emerging technologies as they each enter their world to see how their 
peers and competitors are using them and what benefits result. 

But don’t stop there. Make your own assessment of the costs and benefits 
for your situation and map out how these technologies might enable your 
company to take the lead and dominate your markets. 

New technologies like these cannot be ignored. You can lead, follow, 
or get out of the way and let your competitors (and new competitors 
entering your market on the wings of new technology) take away your 
business advantage. 
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