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Preface
	PPG Industries is a Fortune 200 company that manufactures coatings, specialty products and materials. PPG operates globally and is separated into 12 business units that focus on different markets. With the complexity of running many businesses under one umbrella, the systems footprint is also large and fragmented. Today, PPG coatings division in North America runs on an old mainframe system for its ERP (Enterprise Resource Planning) that has been around for over 30 years. This ERP system handles order placement, invoicing, inventory tracking, manufacturing, and many other aspects of the operation. Five years ago, the company took a look at its landscape to evaluate a business case for replacing its old ERP systems for coatings with a newer one. This decision would result in a capital transaction in the tens of millions of dollars. So, what should PPG do with its ERP system?
Alternatives
	The three choices were to either: upgrade to a new system, postpone the upgrade for another five years, or to never upgrade the system. 
1. Upgrade to a new ERP
Upgrading to a new ERP system is not an easy or cheap task. It requires capital and people to carry out a multi-year project which could impact day to day operations. This use of capital also impacts other investments in other regions and new products. When the project is complete though, it offers potential headcount savings, productivity gains, technological advances, and better customer integrations that could put PPG ahead of its competitors.
2. Never upgrade to a new ERP
Never upgrading to a new ERP is the cheapest short-term option there is. However, with the increasing chance that the hardware and software will go out of support, this could lead to a potential disaster down the road. Customer interactions and integrations are also impacted as the old system has many limitations that affect all types of services. Status quo is also the easiest to do since it requires no decision or changes at all which many of the employees prefer.
3. Postpone upgrading for five years
Postponing the upgrade for five years has the benefits of saving the capital, but still perpetuates all the issues that come along with the older systems. Putting off this decision may be the right decision given the criticality of recovering from the recession and uncertainty in the markets that PPG operates in.
The Model
	To assist with this difficult decision, an Analytical Hierarchy Process (AHP) model was put together to weigh the benefits, opportunities, costs, and risks of the three alternatives discussed above. To weigh these options, strategic criteria was put together to help give weights to the benefits, opportunities, costs, and risks by pair wise comparing the strategic criteria’s importance to the goal of making a decision about the old ERP systems. The strategic criteria are: business performance, innovation, internal interest, market share, and shareholder value. All of these are critical pieces of the corporate strategy and blueprint that PPG revises every year in its annual filing. The model can be seen below.

Figure 1: The AHP Model
[image: ]
The benefits, opportunities, costs, and risks are not connected directly to the strategic criteria. Ratings are used to give individual weights from the strategic criteria and the model nodes listed above. These will be covered after the subnets are discussed for the model.


Benefits
	The benefits portion of the model has four control criteria: operational, economical, customers, and technological. Each one of these control criteria contain an Analytical Network Model (ANP) to model which of the three alternatives should be chosen for the benefits and respective control criteria by comparing factors with each other and the alternatives.
Figure 2: Benefits Model
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Figure 2.A: Benefits Model – Operational Subnet
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Figure 2.B: Benefits Model – Economical Subnet
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Figure 2.C: Benefits Model – Customers Subnet
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Figure 2.D: Benefits Model – Technological Subnet
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	As seen above, the operational subnet contains three main clusters that affect the alternatives: business processes, organizational, and productivity. These are all aspects of the company’s operations that play into the core systems upgrade. There are potential headcount savings that can be realized with a newer system along with capacity gains and transaction quickness. The economical subnet contains financial and market impact aspects; there is a return on investment as well as advantages that could help PPG beat its competitors. The customers subnet contain aspects of customer perception and customer interaction which are impacted by an ERP upgrade. New systems enable ease of business, customer satisfaction, and the immediate use of new features such as electronic ordering portals. The last subnet is technological which contains aspects in both infrastructure and software. There are benefits with a simplier network and server footprint along with various application improvements, two of which being for manufacturing and supply chain.
Opportunities
	The opportunities portion of the model has two control criteria: economical and customers. Operational and technological are not on the opportunities model as they are realized immediately through the benefits model. 
Figure 3: Opportunities Model
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Figure 3.A: Opportunities Model – Economical Subnet
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Figure 3.B: Opportunities Model – Customers Subnet
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	In the figures above, the two subnets for the opportunities model help determine what alternatives has the best long term positive impact. The economical subnet contains again financial and market impact aspects. There are potentially new sales that could be generated as a result of a new system along with cost reductions that go with that. Having a new system also makes mergers easier and could enable the overall industry to grow in capacity. For the customers subnet, the customers’ perception and interaction play into the choices as individual clusters. New customers and customer loyalty can be affected by this system upgrade along with long term ease of business and rich integration with their systems.
Costs
The costs model has two control criteria: economical and technological. Operational and customers are not on the costs model as customers do not pay forward for new systems directly and day to day operations will remain the same regardless of the systems.
Figure 4: Costs Model
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Figure 4.A: Costs Model – Technological Subnet
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Figure 4.B: Costs Model – Economical Subnet
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	The technological subnet contains aspects of software and infrastructure again but is looking explicitly at support costs, out of support systems, and migration of new systems which requires a lot of effort. Old software and legacy systems can cost technological advances and functionality that can impact the business. In the economical subnet, financial and market impact clusters are aspects that affect the possible choices of what to do with the existing ERP system. There are hard dollars behind a system upgrade along with potential impacts of PPG’s expansion into new regions with new facilities and products. These are directly related with the financial reasons as all research requires funding and time.
Risks
The risks model has two control criteria: customers and technological. Operational and economical are not on the risks model as operations should again not be directly affected by the systems that support them and the economical negative impacts are realized immediately through the costs model.


Figure 5: Risks Model
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Figure 5.A: Risks Model – Customers Subnet
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Figure 5.B: Risks Model – Technological Subnet
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	From above, the customers subnet contains perception and interaction clusters, but this time they contain more long term impacts. Customers could eventually stop buying or believe PPG is an outdated supplier. Along with this, lack of integration and clunky business interactions could negatively impact customer interaction. The technological subnet contains infrastructure and software aspects. The infrastructure cluster contain issues along out of support hardware of an older system along with replacement parts not existing for older hardware. The software cluster has issues around out of support applications, system fragmentation which again drive complexity, and limitations down the road with future software upgrades.
Model Results
	The first step in using the outer most AHP model was to assign priorities of each strategic criteria to the goal of making the decision by comparing them. The normalized and ideal priorities are below.
Figure 6: Normalized and Ideal Priorities of the Strategic Criteria
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	With PPG having an unprecedented dividend payout and business performance history, it’s no surprise that these are the most important factors with this decision and any others that the company makes. These align well with the overall corporate strategy that is communicated every year to shareholders and employees.
	The second step was to make the connections and comparisions between all the subnets within the benefits, opportunities, costs, and risks models that make up the outer AHP. Connections were made if the starting node had an impact on the ending node which would affect the rest of the network. The priorities of the alternatives from each one of the four models are listed below.
Figure 7: BOCR Priorities
[image: ] [image: ]
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These priorities are rolled up to the outer AHP model which contains the strategic criteria and their respective priorities. To relate the two and calculate which of the three alternatives should be chosen, ratings must be used give each of the strategic criteria a priority with respect to each model (BOCR). 
For business performance, the rating categories were: drastically improve results, improve results, keep results same, and decrease results. For innovation, the rating categories were: Increases innovation, keeps innovation same, and decreases innovation. Internal innovation had the following categories: everyone buys in, most buy in, mixed feelings, and no one buys in. For market share, the ratings were: gain market share, no impact to market share, and hurt market share. Lastly, for shareholder value, the categories were: drastically increase shareholder value, increase shareholder value, no impact to shareholder value, and decrease shareholder value. The ratings for each of the strategic criteria in relation to the benefits, opportunities, costs and risks are listed below.
Figure 8: BOCR Ratings Matrix
[image: ]
	With these final ratings, the entire model can be synthesized and a choice can be selected out of the three alternatives. Results from the additive (negative) formula and the multiplicative formula are listed below.
Figure 9: Additive (Negative) Overall Synthesis
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Figure 10: Multiplicative Overall Synthesis
[image: ]
	Both results show that the upgrade to the new ERP is the preferred alternative according to this model and its inner workings. For the additive (negative) results, none of the options are negative which makes sense given the fact that the business can continue to run on the older systems without a major negative impact according to any of the five strategic criteria. The multiplicative results have a stronger stance on the upgrading which implies a better short-term result as opposed to the long-term result that the additive (negative) formula offers. In both cases again, postponing the upgrade is much more favorable than never upgrading as the impact is nominal as compared to the strategic criteria. These results highlight the need to upgrade the system over not upgrading with the priority being on doing the upgrade now as opposed to postponing it. It appears to be a worthwhile investment!
Sensitivity Analysis
	Sensitivity analysis can only be run on the additive (negative) formula results. Looking above, our opportunities model was prioritized by ratings with respect to strategic criteria at almost 60%. If the priority of opportunities were to change, how would it affect the decision of selecting an alternative? 
Figure 11: Sensitivity Analysis for Opportunities
[image: ]
	The figure above shows that no matter what priority is given to the opportunities node, the order of choices is maintained in the overall model. What is interesting is that very close to 10% or lower priority for opportunities, never upgrading the ERP systems has a negative impact given the strategic criteria.
	Looking at the immediate costs model which only had 14% priority as compared to the other three model, we can see that its weight drastically impacts the decision made by the model. The sensitivity analysis is below.
Figure 12: Sensitivity Analysis for Costs
[image: ] 
	The more costly that the upgrade becomes, the less preferred the choice is to actually do the upgrade. At about 20% priority, postponing the upgrade becomes a better choice as the costs put the upgrade below it. Furthermore, at 27% priority, never upgrading becomes more favorable than doing the upgrade. Lastly, at about 50% priority, never upgrading the ERP system becomes the most favorable by a slight margin over postponing the upgrades.
Conclusion
	The model claims that upgrading the core ERP systems for the coatings division of PPG Industries to be the best option in both the short-term and long-term according to the key strategic criteria that aligns well with the strategic direction of the company. To tie this into the current world, PPG just divested the chemicals division to put itself in a stronger cash position. This cash from the sold business is to invest heavily in the core coatings businesses that make up PPG. An upgrade of the core ERP system has tremendous impact on the potential of those businesses and makes sense to do if the priority is there for these business units. Regardless of the costs, upwards to a priority of almost 50%, the upgrade or eventual upgrade of the core ERP systems makes sense to do for the company’s future. PPG should upgrade its core ERP systems.
[bookmark: _GoBack]	To improve the model, further breakout could be done for each of the BOCR subnets and their subnets. There are potentially some relationships and impacts that are not captured by this simplified version of the real world problem. Researching what other businesses have received as benefits as opposed to costs would be helpful as well as ERP implementations are an area of heavy focus due to their impact and large price tag. The last thing that could be added was the potential impact to competitors specifically and the other business units within the company as there is some cross business unit activity that occurs.

image4.png
Postpone upgrading for 5 yearsl
Never upgrade ERP |





image5.png
Matstimper =ID[]

Competive A |
|




image6.png
[=l Altematives S
Ne\!!\lpgldgml Pmtpmm\lpgadm.g(miyml Epgldetnmml 0
Q [

W

8 repin ol l e

Repeat Bmml Customer ntegration (mnl
&hMMI | Easeofbusiness

Electronic portals|





image7.png
El Altematives =0l

Upgrade to new ERPI

Postpone upgrading for 5 years

Never upgrade ERP |





image8.png
= Control Criteria Goal -

What should PPG do with s current ERP m«wl

v

=
=] Control Criteria~_-[0|]
Economical
Subnet
Customers
Subnet




image9.png
8 Fawcd =[Ol

New Sales|

corpoin

Upgrade to new ERPI- A
Postpone upgrading for 5 ye ‘

Never upgrade ERP|

El ——

/





image10.png
Upgrade to new ERPI

Postpone upgrading for 5 yealsl

Never upgrade ERP |

B Pepin =lOIY

oo

Customer Loyalty





image11.png
Control Criteria Goal o [= /P

wmmddmdnw-m«mmm;ym"l

b S





image12.png
[=] Alternatives.
Ne\!!\lpgldgml Pmtpmm\lpgadm.g(miyml Epgldetnmml

2

. Software =lo]x|

Support Cmnvp]mtyl
M"’"ml

Legacy System Support

— Haxd“ml
Application’ Msgﬂhm.\l





image13.png
| Altematives B [=IEY

Upgrade to new ERPI

Postpone upgrading for 5 yealsl

Never upgrade ERP |

New Facility Investments|





image14.png
] Control Criteria Goal

What should PPG do with s current ERP sysk:m"l

, o
[
_a| Control Criteria _=|5x

Customers,
Subnet
Technological,
Subnet





image15.png
i} Alternatives P [=

Upgrade to new ERPI

Postpone upgrading for 5 yearsl

Never upgrade ERP |





image16.png
Upgrade to new ERPI

Postpone upgrading for 5 yealsl

Never upgrade ERP |





image17.png
- 3. Results

Normal —i Hybrid —t

Inconsistency: 0.05933
Business ~ 0.33032]
Innovation 10.08400]
Internal ~ 10.04840]
Market Sh-| 0.15266]
[Sharehold-~| 0.38463]





image18.png
Ideal — Hybrid —t

Inconsistency: 0.05933

Business ~ 0.85880)
Innovation 0.21838]
Internal ~ 0.12584]
Market Sh-| 10.39690]
|Sharehold-| [1.00000





image19.png
< New synthesis or: Subnet under L Benefit

=

Subnet under 1.Benefits

Here are the overall synthesized priorities for the
alternatives. You synthesized from the network

Okay | Copy Values

Name Graphic Ideals [Normals| Raw
Never pgrade RPN 0305036 | 0169897 0305036,
— (oaso3e7 [ 0273132 [oasezer

Upgrade tonew £Rp | I 000000 | 0556572 1000000





image20.png
< New synthesis for: Subnet under 2Opportunities

=

Here are the overall synthesized priorities for the
alternatives. You synthesized from the network
‘Subnet under 2.Opportunities

Name

PPostpone upgrading for 5
years

Upgrade to new ERP

Okay | Copy Values

Graphic

Ideals

Normals|

Raw

0265933

0148770

0265033

0521609

0291802

0521609

1000000

0550428

1000000





image21.png
< New synthesis or: Subnet under 3.Costs

=

Subnet under 3.Costs.

Here are the overall synthesized priorities for the
alternatives. You synthesized from the network

Name Graphic

Ideals

Normals|

Raw

0226258

0141945

0226258

Postpone upgrading for 5 | ey

Upgradetonew RPN

Okay | Copy Values

0367724

0230695

0367724

1000000

0627360

1000000





image22.png
< New synthesi or: Subnet under 4 Risks

=

Here are the overall synthesized priorities for the
alternatives. You synthesized from the network
Subnet under 4.Risks

Okay | Copy Values

Name Graphic Ideals [Normals| Raw
I ' 000000 0746111000000

Postoone spoaing for3 | gy 0210572 0357098 (0210972
UpgradetoneweRe Il 131558 0058261 (0131958





image23.png
< Ratings or Super Decisions Main Window: RiterFinalProject sdmodzip: formulaic: rtings =

Ele Edit View Calculations Help

Super Decisions Ratings

[m— . [Business Perfomance. imnovation iternal Intrest Market Shere: [Sharsholder Valie:

0330319 0083336 0048400 0152658 0384528
1 Benefts 0265104 (S Improve Resuls Keeps Innovalion Same Most Buy In No lmpact to Market Share Increase Sharehelder Value.
20pportuniies 0590290 lossrr70 Drastcaly Inprove Resuls Increases Innovation Wixed Feslings Gain Market Share Drastoaly Increase Shareholder Value,
3Costs 0086625 0140877 Keep Fesults Same. Decreases Innovation Vired Feslings | No Impact to Market Share Decrease Sharchalder Valie
ks [oo7zzat 0126208 Decrease Resuls Decreases Innovation Everyone Bups In Hut Market Share Decrease Sharchalder Valie





image24.png
< New synthesis for:Super Decisons

Window: RiterFnalProjectsdm.. [ |

Here are the overall synthesized priorities for the alternatives. |~
'You synthesized from the network Super Decisions Main

‘Window: RitterFinalProject.sdmodzip: formulaic: ratings

Name
Never upgrade ERP

Upgrade to new ERP

Okay | Copy Values

Graphic

Ideals

Normals|

Raw

0181926

0107249

o136317

0514366

0303230

0379759

1000000

0589521

0738305





image25.png
< New synthesis for: Super Decisons Main Window RtterFinalProjectsdm... |

Here are the overall synthesized priorities for the alternatives. |~
'You synthesized from the network Super Decisions Main ~
‘Window: RitterFinalProject.sdmodzip: formulaic: ratings B

Name Graphic Ideals [Normals| Raw
047310 0031915 0358525
MP"";“W“‘"Q""S I [0.435083 [ 0293501 [3.297140)

Upgrade tonew eep | I 000000 | 0674585 757813

Okay | Copy Values





image26.png
s Sensitivity analysis for Super Decisions Main Window... [ = |
File Edit Help
T

s

02
04
06
08
) Experiments
Neverupgrade ERP 3 [FER
Postpone upgrading for 5 years 2 029%
Upgradetonew ERP 1 o510

Priory: 2.Opportunite D SA5539266 776153





image27.png
s Sensitivity analysis for Super Decisions Main Window... [ = |
File Edit Help

1

05 05 07 08 09

Experiments
Neverupgrade ERP 3 om0 -

Postpone upgrading for 5 years 2 033
Upgradetonew ERP 1 0511

Prory:3.Costs  DIBSISIAZETIR08





image1.png
w PPG Industries

Bringing innovation to the surface’




image2.png
Goal

=lo]x|




image3.png
[al  Control Criteria Goal -

What should PPG do with s current ERP m«wl

‘ »

a|  Control Criteria~_=[0|]

Operational hi
Subret
Econonical
Subret
Customers
Subret
Technological
Subret





