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The world is in the midst of a technology evolution that is impact-
ing virtually every aspect of life from the way we communicate to 
the way business is done. New technologies are continually being 
developed. Some have already found their niche in the world while 
others are still looking for practical, useful applications. In order to 
stay competitive in the business world, these technologies must be 
considered, or a company risks falling behind its competitors as 
they embrace new technologies that save time, labor, and ultimately 
costs.

If a company is to invest in its future, then there will always be mul-
tiple projects competing for limited dollars. Some of these projects 
may be to adopt new, cutting edge technology or could simply be 
to expand their business capabilities by adding additional capaci-
ty or automating manual processes. Deciding how best to invest in 
competing alternatives is a principle function of management. Using 
established economic analysis principles helps to make this decision 
process more manageable. Data replaces emotions as the decision 
criteria are simplified to “How much return do I get for my invest-
ment?” It is important, however, to understand the different types 
of analysis that can be used so that the best decision can be made.

HOW BEST TO INVEST

““If you need a piece of equipment and don’t buy it, you will end up paying for it 
but not having it.”  - Henry Ford
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A CASE AGAINST “PAYBACK”
Many companies use the simple payback  period method in deter-
mining an investments’ merit. The payback period is as simple and 
straightforward of a calculation there is (which is probably why it is 
so often used). In its most simplified form:

Paycheck = Investment ÷ Annual Savings



For example, a distribution center invests $10,000 on a conveyor that will save $2,000 per year in direct labor. 
This investment has a payback period of 5 years. 
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To illustrate, let’s look at a simple example. Say you are evaluating three alternative projects requiring a 
$10,000 investment each. The cash flows and payback calculations could look like this:

Why is the simple payback a poor choice to evaluate alternatives? There are two significant reasons:

1. The calculation ignores all money flows outside of the payback period.

2. It accounts for no time-value of money.

Alternative A Cash Flows

Project A’s graph illustrates a 2-year payback period

Alternative B Cash Flows

Project B’s graph also illustrates a 2-year payback 
period, although arguably with a more desirable cash 
flow scenario

Alternative C Cash Flows

Project C’s graph illustrates a 3-year payback period. 
Is the longer payback of Project C truly less desirable 
than that of Project A’s?

Which investment is preferable? Looking only at the payback period, one would say that alternatives ‘A’ and 
‘B’ are identical and both are superior to alternative ‘C’. But, is that truly the case? Would you rather recoup 
50% of your investment in year 1 or 75%? Would you rather extend the payback period by one year, as ‘C’ 
does, if you could capture 90 % of your return in the first year?



Also, what would be different if you looked at years beyond the 
payback period?

YEARS BEYOND PAYBACK PERIOD
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Now  which investment would you choose?

(This example shows three alternatives, each with an initial invest-
ment of $10,000. Not illustrated, but virtually always needing con-
sideration is the “Do Nothing” option.)

“If your find yourself reacting, you aren’t investing enough time in planning.”  
- Rodney Rich
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In order to stay competitive 
in the business world, these 
technologies must be con-
sidered, or a company risks 

falling behind...

“



A BETTER WAY
There are many different, yet valid, ways of financially evaluating com-
peting alternatives. Each of the methods has their own strengths and 
weaknesses. Hopefully the above example has convinced you that the 
simple payback period is clearly not the best method. That said, what is? 

The important things to consider are the opposite of the short com-
ings of the payback period: (a) look at all cash flows over the life of the 
investment and (b) recognize and give weight to the value of money 
over time. 
Two of the more common evaluation tools are (1) the Internal Rate 
of Return (IRR) and (2) the Net Present Value (NPV). These two 
methods are similar in that they both use  discounted cash flows. 
A discounted cash flow is simply the value of a future cash flow 
(revenue or expense) expressed in today’s dollars. If I were to offer 
you $100 that you could have either today or six months from now, 
which would you take? Today, of course! What if I offered you either 
$100 today or $500 six months from now? Understand that decision 
process and you understand the time value of money and discount-
ed cash flows! Both IRR and NPV can be easily calculated in Micro-
soft Excel in the financial function section of the formulas toolbar.

INTERNAL RATE OF RETURN
The IRR is a percentage (expressed as ‘i’ in calculation formulas) that 
will result in a zero present value when applied to the cash flows of a 
project. If the IRR is greater than the hurdle rate (the hurdle rate is the 
percent value your company places on money over time, think of it 
as opportunity cost) then the project should be pursued.  If the IRR is 
less than the hurdle rate, the investment should not be made.
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NET PRESENT VALUE
The NPV is a dollar value that subtracts from all future discounted cash flows the project’s initial capital 
cost.   If the NPV is positive, the project is considered a good investment. As an example, a project requires 
a $1.2 million investment. Calculating the present worth of all future cash flows over the life of the project  
results in a total of $2.7 million.2.7M –  1.2M = 1.5M, and therefore, a recommended project. To calculate the 
present worth of future cash flows, you must apply your company’s required percentage return (hurdle)rate.



CASH FLOWS
Cash flows are simply the amount of cash (at least estimated) that a project will either cost (typically ex-
pressed as a negative number; i.e. capital investment) or generate as a revenue (typically expressed as a 
positive number; i.e. the cost avoidance of future direct labor can be expressed as a positive cash flow). 
Cash flows are, for the purposes of calculations, normally expressed as occurring at the end of a time  
period. However, this is not always the case; sometimes cash flows can be expressed as occurring at the 
beginning of a time period so understanding the formulas and tools being used is important. Cash flows 
are also expressed as a net number. For example, let’s say you invest $500,000 that will automatically sort 
outbound cartons to the correct shipping door. The new automation allows you to re-task the 12 associates 
who manually perform this task today and who each earn $30,000 per year (the $30,000 is fully burdened 
with benefits). This is a $360,000 per year savings in direct labor. However, let us also assume that this level 
of automation will force you to add two maintenence technicians at a burdened cost of $38,000 per year 
each and will require an additional estimated $15,000 per year in parts and outside service. Now the net 
annual savings is:  

$360,000 – (2 x 38,000) – 15,000 = $269,000

The examples stated thus far are straightforward and easily accounted for in the calculations. Additional 
cash flows that can be difficult to quantify but also can have a significant impact include:

Cost Avoidance: The delay of spending capital to build a new facility to accommodate planned growth. 
Investing in technology that will add years to the life of an existing building may be a better use of capital 
dollars.

Cost Avoidance: The cost savings of implementing a safety or ergonomic project and thus avoiding future 
liability associated with an injury.

Additional Revenue: The profit from introducing a new product line even though modifications or addi-
tional capacity may be needed. 

Inventory Accuracy: How much money does the company spend for safety stock? How much labor is spent 
to go to pick locations that do not have sufficient inventory? What is the cost to perform an annual full phys-
ical inventory and its corresponding write-off?

Cash Flow (noun)
The sum of the after-tax profit of a business plus depreciation and other noncash charges: used as an indication of 

internal funds available for stock dividends, purchase of buildings and equipment, etc. - Dictionary.com

TIMELINES
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Establishing the timeline under which you can achieve an acceptable return is a common challenge in the 
Supply Chain industry. For example, many 3PL’s are awarded business on a limited contract basis. If a 3PL 
wins a 3-year contract, any investment must be evaluated for that period. The potential return on investment



INTANGIBLE BENEFITS
One topic only alluded to is the ambiguous “intangibles”. In virtually every analysis there are benefits that 
are difficult to measure. Upon greater scrutiny, many of the intangible benefits can be quantified with ef-
fort. For example, inventory accuracy was mentioned earlier. This could easily be listed as an intangible 
benefit to a project that leverages technology to increase location accuracy. Writing off this accuracy as an  
intangible benefit is easy, but does that truly reflect the value the increased accuracy brings to the company? 
Each intangible benefit should bequestioned, after all if it is important enough to list, it is  important enough 
to quantify.

TAXES
No commentary on ROI could be complete without a nod to the “T” word. Taxes can have a signifi-
cant impact on a project’s viability. Looking at cash flow before taxes (CFBT) and cash flow after taxes 
(CFAT) includes looking at tax implications over the life of a project. Involved in this consideration is an  
understanding of the relationships between gross income, operating expenses (typically tax deductible), de-
preciation on assets and tax rates. In simplified terms, a company’s taxable income (TI) is equal to its gross 
income less expenses and depreciation.

Net Profit After Taxes (NPAT) = 
Taxable Income – Taxes
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On a macro scale, companies often set annual capital investment bud-
gets where completely unrelated projects vie for those same limited  
dollars. At this corporate level, that same D.C. capacity expansion proj-
ect could compete against projects such as IT infrastructure upgrades 
and the aging fleet of company vehicles (and likely many more).

As stated in the beginning, “Deciding how best to invest among com-
peting alternatives is a principle function of management.” By consid-
ering the tools and methods available you can make better informed, 
logical choices when evaluating between various investment opportu-
nities.

Contact our experts at Hy-Tek Intralogistics for help!

Call us at 1-800-891-5504 or email us today at info@hy-tek.com. 

“Deciding how best to invest among competing alternatives is a principle function of 
management.”
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SUMMARY
This paper likely raises as many questions as it answers. There are, after 
all, many CPAs and academics whose life’s work are devoted to the un-
derstanding and use of the tools and techniques that aide management 
in allocating scarce capital dollars to competing projects. 

On a micro level, these projects may be alternative methods of accom-
plishing the same result. For example, a company may need additional 
capacity within its logistics network. Being evaluated are the expansion 
of an existing distribution center against the construction of a replace-
ment facility or the construction of an additional facility. The analysis 
then is really a comparison of four competing alternatives:

1. Do Nothing, which is to say live with your current situation as is.

2. Add capacity to the existing facility through a physical expansion.

3. Close the existing D.C. after building a new facility at a different site.

4. Keep the original D.C. and build a new D.C. for added capacity.


