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Target Costing

Compliant facilities, delivered at the
lowest possible cost, minimize the risk of failure
and maximize the return on investment

ChristopherR. DiPaclo
ProTecs

ree trade agreements, global

manufacturing standards and

the Internet have made it pos-

sible for companies to do busi-
ness in countries they would not have
considered 20 years ago. Open, is a world
of opportunity, but for processors of phar-
maceuticals, semiconductors and other
materials that must meet high standards
of product purity and performance, the
competition is stiffer than ever as compli-
ance with industry standards and gevern-
ment regulations forces companies large
and small to play by the same rules.

To better flex their muscles in the
marketplace and pump up research and
development, giant drugmakers are dis-
mantling inhouse manufacturing opera-
tions, and moving production to places
like China, India, Puerto Rico and Ire-
land, where they can take advantage of
cheap land, low-cost labor, {ax incentives
or other perks. Se, too are the nimble
neophytes in emerging fields such as
biopharmaceuticals and nanotechnology;
these R&D startups are outsourcing pro-
duction, foregoing the prohibitive cost of
owning and operating manufacturing fa-
cilities.

Prerequisite for the manufacture of
novel produets that may spend years in
development pipeline are technologically
advanced manufacturing facilities, To
maintain eash flow — especially if there
1s no revenue base — these types of facili-
ties must be delivered at the lowest pos-
sible cost.

However, many companies, particu-
larly those in throes of startup and
scaleup, are inexperienced or unfamil-
iar with the nuances of specifying high-
technology manufacturing facilities and
cannot approach these projects using
the traditional metheds to meet their re-
quirements. Target costing is a method-
ology designed to minimize the risk and
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maximize the return on investment for
the delivery of high-technology facilities.

Own versus outsource

Vertically integrated and extremely se-
cretive, the giant drugmakers and elec-
tronics companies have shown a distinct
preference of campus-like properties that
are large enough to contain most of their
operations, including corporate offices,
R&D laboratories and preduction plants.
Staff engineers and managers infinitely
knowledgeable about the company’s
products are usually onsite and available
around the clock to keep operations run-
ning smoothly.

The primary business of most commer-
cial realtors and developers is the devel-
opment of flexible office, retail and ware-
house space in buildings that, at most, are
zoned for light industrial use. The most-
complex utility system in such facilities
is usnally an in-rack fire suppression or
emergency power backup system. With
the growing demand for contract-manu-
facturing services, these developers are
wandering into unfamiliar territory. The
complexity involved in locating and leas-
ing space for a manufacturing operation
that may involve the delivery and use
of toxic gases, hazardous-materials stor-
age and containment, as well as systems
for air serubbing, water purification and
wastewater neutralization is beyond the
skill of most development companies.

Consider, for example, the developer of a
partially occupied 100,000-ft2 building that
wants to lease 20,000 fi2 of the space to a
pharmaceutical contract manufacturer.
Such an arrangement could pose serious
health and safety risks for the building’s
office tenants. Conversely, the proximity of
the contract manufacturer to an operation
that, for example, generates a high level of
dust, may expose its own operations to a
higher risk of contamination.

As tenants, contract manufacturers
and R&D startups want facilities that
perform at the highest levels of purity,
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FIGURE 1. The cost variance for a high-purity manu-
facturing facility can be as much as $450/f2 to make
the same type of product with no discernible differ-
ence in the quality of the end product

with tight control tolerance and compli-
ance, but are constructed at the lowest
possible cost. Providing the flexibility for
expansion and some aesthetic elements to
attract the desired workforce only adds to
project cost and make it that much more
difficult to bring the project in on budget.
Initial capital deferment is imperative to
stay competitive and preserve cash, and
thus slow down the burn rate.

The conventional rules of thumb for
construction costs and lease terms are
being set aside in favor of new ones. Es-
tablished architectural and engineering
serviee firms, and construction contrac-
tors are forming new divisions or sub-
contracting specialized firms that are
experienced in assessing the needs and
delivering complex, compliant facilities.

To attract and keep tenants, developers
are sweetening incentives, offering, for ex-
ample, higher tenant improvement allow-
ances. A tenant improvement (TT) allow-
ance is the dollar/ft? given to the tenant
for capital improvements for the property.
It is built into overall lease costs to rent
the space over specific number of years;
for example, 2 potential tenant may need
to rent 20,000 fi2, The landlord may give a
$50/f52 T1 allowance or $1 million,

This is somewhat of a risky propo-
sition for some developers, especially
when tenants may have not have a rev-
enue stream, as in the case of an R&D
gtartup, or companies with promising
drugs or novel products that have not
yet been proven or approved. If the
company’s funding runs out in the in-
terim, it may have to file for bankruptcy
or shut down, leaving the landlord with
a costly facility for which it must find
another tenant to recoup its initial in-
vestment.

For these and other reasons, it is im-
portant for landlords to proceed pru-
dently in accommaodating highly special-
ized or customized technologies that are
not easily transferred to future tenants.
1t is important for all parties involved in
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perspective of a large company
with established revenues and
a risk-adverse culture versus
a small company with limited
resources and no established
culiure and their use of en-
trepreneurial approaches to
golving difficult facility issues.

a project to understand all of the initial
project parameters and overall project
costs. An increasingly accepted method
to assure that expectations of project
performance, compliance and costs will
be met is to design and build facilities
to a pre-determined project budget. This
method is called “Target costing.”

Target costing
Target costing is a program-management
methodelogy that focuses on design and
engineering efforts to deliver capital proj-
ects to meet a specific budget. For this
methodology to work effectively, clients
must forthcoming, and identify and di-
vulge any project budget constraints at
the start of the program. If not, they run
the risks of designing and engineering fa-
cility they cannot afford, and lose valuable
time and meney associated with reengi-
neering, value engineering and rebidding
the project to align the project scope with
financial objectives. Clients with reason-
able project budgets can achieve process
performance, compliance, time-to-market
and financial objectives for their capital
projects hased on the approach and key
decisions made during the planning and
programming phases.
However, there is no standard methed for
designing and completing a project. As
shown in Figure 1, for example, the cost
variance among various high-technology
companies within the same sector per-
forming “like” functioning manufacturing
operations to preduce a similar type prod-
uct can be as much as $450/ft2. Consider
2 10,000-ft2 preduction facility, in which
one company spent $4.5 million more
than another company to make the same
type of produet; there is no discernible dif-
ference in the quality of the end products
from the two facilities. To understand the
differences in facility costs, consider why
actual cost variances occur.
* Large companies versus small
companies. There is 2 different men-
tality in approaching a praject from the

Spending more meney dees not
necessarily guarantee a better
quality product. The assurance that
a facility and its process will deliver
a perfect product each and every time
without risk of failure ig not an invest-
ment any company can afford
Facility size. A critical factor affect-
ing project unit costs ($/fi2) is the over-
all size of the project, otherwise known
as economy of scale, There is a fixed
cost to operating all businesses, includ-
ing a construction project. As the proj-
ect grows in size, the fixed costs become
a smaller compenent of the overall cost
while the exact opposite is true for
smaller projects

Risk tolerance. A company that has
an operation running from 8:00 am.
to 5:00 p.m., five days a week versus
a company with 24-hour operations, 7
days week will have very different ap-
proaches to designing their respective
facilities. The 24/7 facility will purchase
equipment with higher specification re-
quirements with redundant equipment/
systems to ensure uptime. Also, the
amount and type of automation, and
control systems required in the 24/7 fa-
cility will be more robust and extensive.
There is substantial cost associated
with reducing operational risks, and
there are finanecial and philosophical
decisions customized to each company
Process known versus unknown.
As discussed previously, it is critically
important to design from the process
backward to limit cost. If the scope of
the project cannot be fully defined at the
beginning of the project, or the process
and process equipment are not deter
mined, then the project approach will
require more flexibility in the design of
critical systems to allow for worst-case
scenarios. If product capacity require-
ments are unknown at time of program-
ming and planning, then the company
may need to oversize critical systems to
provide the flexibility for future growth
and capacity expansion. While imple-
menting future needs in the current

; FIGURE 2. Soft costs Inciude deslgn and enginearing,
and commissioning, which can vary based on the complexity
of the systems installed, documentation and testing

scope of work may increases the initial
capital project cost, it results in fewer
interruptions to current operations and
decreases costs at time of expansion
* First cost versus operating cost.
The company must make a decision
based on an analysis of the return on
investment (ROI} and, based on overall
project budget, system performance-
criteria choices made during the de-
velopment of the basis of design. If a
company has a business horizon of 3-b
years for its technology, then the deci-
sion i3 easier than that for a company
with a 10-year horizon. An example of
this type of decisionmaking is whether
to use individual outdoor direct expan-
sion (DX} air-cooled conditioning units
for all areas, or, to use an indoor cen-
tral water-cooled chiller system with
outdoor cooling towers to provide the
same quality air to all spaces. The dif-
ference is the operating cost associated
with each of these two approaches. The
DX approach uses twice the electrical
power of the water-cooled solution. The
cost to furnish and install the water-
cooled system is about 1.5 times that of
the DX system.
Contract facility versus produc-
ing products inhouse. The ap-
proach to designing a contract facility is
different from that used by a company
that makes its own products. A confract
facility has client influences that im-
pact costs such as: facility flexibility to
handle multiple products with different
capacities, design aesthetics to attract
and impress prospective customers,
documented proof that the facility per-
forms to client requirements, ensures
product integrity throughout process-
ing and protects against cross contami-
nation from other products.
While an owner’s philosophical ap-
proaches to a facility affect costs, there
are other reasons for large cost differ-
ences between facilities with “like” op-
erations. Consider, for example, the cost
impacts of different approaches to indi-
vidual building compenents. To under-
stand why certain building components
have a greater impact on cost variances
than others, look at the typical project
cost distribution for high-technology
facilities, shown in Figure 2. The dis-
tribution profile shows the break down
of costs for designing, constructing and
commissioning the required facility in-
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FIGURE 3. The best opportunity to Impact pro]ect costs is at the be-
ginning of master planning and conceptual development, As the project

progresses, this abillty diminishes

frastructure to support a particular pro-
cess (+/-5%, depending on the type of pro-
cess industry sector). It should be noted
that Figure 2 excludes process equip-
ment, which can account for 40-60% of
the overall project cost from the owners'
standpoint. Using the aforementioned
distribution profile, examine the follow-
ing categories in detail:

Building shell. Defined as the outer
envelope that houses the internal opera-
tions — slab, structure, exterior walls and
roof, along with limited utility systems
required by code — the project cost of this
component can vary considerably due to
the type of building facade, structural
integrity, location, height, utility infra-
structure requirements and attractive
architectural features. This component's
project cost can vary from $0-20/ft2. The
zero cost assumes the developer owns the
building and leases to a high-technology
tenant, as previously discussed.

Architeetural systems. The choices
of architectural finishes that achieve a
smooth, cleanable surface without com-
promising the products are too numerous
to describe. Key cost drivers are the type
of walls, floors and ceilings selected for
the facility, which can have a total pos-
sible cost variance of $80/ft2, depending
on the material selected and the labor
required for installation. These selections
are also based on the cleanliness clas-
sification levels outlined for the facility,
and the allowances given for net-to-gross
footage allocations. For example, some of
the questions that should be asked are:
Do room finishes assure or add to prod-
uct quality? Is a room with walls made
of honey-combed metal cleanroom panels
likely to produce better products than
epoxy-painted drywall? While companies
that use more-expensive finishes will
incur a higher capital-invesiment cost
than thoese that employ a lower-cost strat-
egy, the function or purpose of the facility
can be identical.

the cost of ownership

Mechanical and process systems.

Typically, the largest component of the
overall project cost, and, in turn, the single
largest cause of project cost variances, me-
chanical and process systems ave critical
to product quality and plant capacity. An
improperly designed air or water system,
can easily lead to product failures. The
combinations of equipment and system
choices are too numerous to quantify. How-
ever, the philosophical approach of design-
ing from the “process backward” is crucial
to the selection of mechanical and process
gyatems.

+ The mechanical systems design ap-
proach can cause an overall cost vari-
ance of $165/12 with regard to: exhanst
and makeup air systems, room air classi-
fications, redundancy of critical systems,
energy-efficient systems versus lowest
first-cost systems, number of control
zones, type of ductwork and insulation,
terminal high-efficiency particulate air
(HEPA) filters versus central HEPA in
heating, ventilation and air-condition-
ing (HVAC) units, central plant systems
versus a localized systems that sup-
ports each area, specification of larger-
size equipment in anticipation of future
buildout, control criteria for tempera-
ture, humidity specifications, central
building automation control versus lo-
calized control with monitoring capabil-
ity

» The process systems design approach
can cause an overall cost variance of
$155/fc2 with regard to: process cooling
and heating systems, high-purity water
systems, bulk- and specialty-gas purity
requirements, chemical distribution
snd collection systems, waste treat-
ment systems, process vacuum systems,
serubber technology, extent of process
automation, izolation technology, clean-
in-place systems versus manual clean-
ing, clean steam systems, safety alarms
and detection devices
Electrical systems. The electrical
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FIGURE 4. Decisions made in the early phases of a project will diclate
the viabllity of the project, and have longterm effects on operations and

cost component is the most consistent
and predictable component of project
costs, Electrical requirements are largely
regulated by national codes, which lead to
consistent approaches in designing these
systems. Cost variances occur because
of requirements for emergency power,
uninternptible power supply, redundant
substation service with a static awitch,
lighting, lightning protection/grounding,
power voltages and means of distribution
and security. There can be an overall cost
variance of $45/82 for electrical systems.
Soft costs. Included in this cost are
fees for professional services, such as gen-
eral conditions-construction management,
design, engineering and commissioning
+,General condition-construction manage-
ment for a project represents the costs
associated with managing all construc-
tion activities by a general contractor or
construction management firm, It also
includes costs for a temporary office,
equiptnent and utilities for all related
construction-management personnel.
This cost can vary from 5-10% of the
overall project cost, based on duration
of the project, phasing strategy, project
complexity, weather conditions and uti-
lization of overtime for expediting proj-
ect.

The construction management fee
can vary from 1-5 % based on the proj-
ects’ risk profile, the form of contract
being lump-sum versus time and ma-
terial contract and if liquidated-conse-
quential damages clauses are included
in the contract terms (risk-reward)

* Design and engineering is a small com-
ponent of the overall project cost. Pro-
fessional fees on a project can vary from
5-10% of the facility cost due to: project
methodology of design-build versus de-
sign-bid-build, project goals that must
comply with a certain standard of purity
or cleanliness, a large effort is required to
define the process, or it is a first-of-its-kind
technology versus a proven one. While de-
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sign and engineering is a relatively small
variance, it is important to recognize that
poor engineering, or inadequate project
planning will have significant impact on
product quality and project cost overruns,
and will increase the length of time it
takes to complete the project
¢ Commissioning is the effort required to-
ward the end of construction to prove that
all critical and non-critical systems are
installed and perform to specifications,
as determined by the initial design and
engineering documentation and criteria.
This component is equivalent to 1-2%
of the overall project cost. Variance is a
function of the complexity of the system,
having proper documentation ouflined
and requested at the time of bidding to
vendors and subcontractors, the amount
of factory acceptance testing versus field
testing, and the timing of completion of
construction.

Process backwardsTechnology con-
tinues to advance at an exponential rate
and, by doing so, enhances the quality of

life all over the world. To enable this con-
tinued growth, it is imperative that every
company that has a viable technology be
given the best possible oppertunity to ad-
vance it. To assure that strategic goals are
achieved, knowledgeable and experienced
service professionals and project-delivery
specialists must work closely with devel-
opers and advanced technology companies
at the outset of the project to clearly define
and identify project parameters. The great-
est oppertunity to impact project costs is
at the beginning, during master planning
and conceptual development. As the proj-
ect progresses, this ability diminishes, as
shown in Figure 3.

The consequences of the decisions
made in the early phases of the project
will dictate the viability of the project
from a financial perspective and also have
longterm effects on operations and cost of
ownership, as shown in Figure 4.

The mest effective way to assure proj-
ect success is to design the facility from
the process backward and establish a

target cost for the project. Then, manage
all efforts that will result in a facility that
pexforms to the required process specifi-
cations, conforms to code and regulatory
requirements and meets the initially de-
gired strategic and financial objectives. H
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