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Abstract : Sustainable manufacturing is a
crucial aspect of manufacturing and
sustainable
innovation
and
pollution
prevention. Manufacturing organizations
always take or focus on preventive measures
for pollution prevention and control, while for
sustainable manufacturing a proactive
strategic investment planning initiatives in the
resources is essential. This paper discusses
the various strategic investment planning
criteria viz., sustainable renewable resources,
6R’s, Life cycle cost, workstation design etc.
with capital budgeting decision viz., internal
rate of return, net present value, benefits cost
ratio analysis, and various appraisal criteria
viz, social, technical, financial, environmental
and economical appraisal of the investment
for the project proposal.
This will give organizations market, social,
economical and environmental performance
benefits.
Keywords: Strategic investment planning,
Sustainable manufacturing, Firm performance
I. Introduction
Due to global warming, climate changes,
environmental imbalance, rising energy prices
and ecological environmental degradation,
social awareness and lack of resources,
organizations are now giving the emphasis to
EPIC@2020

manufacture the products and services in more
sustainable
manner.
Organizations
are
responding to these issues by identifying the
social, environmental, ecological impacts of
the product, process, system and supply chain
along with control and preventive measures to
assure the sustainability of their activities and
outcomes. Organizations now also voluntarily
assess the risk for their unsustainable activities
as it cause long term impact on business
success.
Strategic investment planning for sustainable
manufacturing calls for the sustainable
investment in sustainable resources which do
not damage the environment and ecology. It
must also reduce the emissions along with
consumption of resources throughout its life
cycle. The process, supply chain and output
produced must be sustainable. Sustainability
includes 6R’s reduce, reuse, recycle, recover,
remanufacture, redesign during the life cycle of
the resource (Jawahir and Bradley, 2016).
Strategic investment planning for sustainable
manufacturing and resources, leads to
considerations of sustainable inflows and
sustainable outflows in the capital budgeting
decisions.
Strategic sustainable investment planning must
consider the sustainable appraisal of the
investment which includes (i) environmental
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appraisal, i.e., energy efficiency, resource
consumption (e.g., material, energy, water) and
outputs (e.g., emissions, effluents, waste),
impact of investment on the human and
physical
environment,
biodiversity,
environmental compliance (Global Reporting
Initiative, 2011), (ii) technical appraisal, i.e.
architectural design, appropriate technology
(iii) economic appraisal, i.e., social cost-benefit
analysis, contribution to increase in the
economic wealth of a region or country,
enhanced services, employment, standard of
living, income distribution etc (iv) financial
appraisal (revenue producing or not,
investment cost v/s operating cost, risk and
sensitivity analysis) (v) managerial appraisal
(Kerzner, 2017; Rory Burke, 2003).
Traditionally, environmental issues are
considered in product design, process design,
and in location selection and not at the time of
capital budgeting decision (Vesty G, 2011).
Also conventionally capital budgeting methods
viz., Net Present Value (NPV), Pay Back
Period, Discounted Cash Flow (DCF) or
Internal Rate of Return (IRR) – do not consider
sustainability in the investment planning
(Hopwood, 2009). These methods give unfair
results while going for investment selection of
sustainable alternatives as sustainable projects
might require high initial investments and takes
long payback period to generate the profit and
cash inflows.
This study discuss strategic sustainable capital
budgeting approaches through incorporating
environmental degradation forces to the given
investment proposal’s inflows and outflows. It
is observed that higher degree of environmental
degradation forces are involved in the
investment proposal, lower priority should be
given to budget that proposal. Sustainable
capital budgeting, also try to quantifying the
abstract characterization of sustainable and
non-sustainable variables or forces.
Organizations has to focus on positive
qualitative benefits of sustainable alternatives,

viz. future biodiversity preservation, natural
capital conservation and the risk associated
with the less-sustainable alternative while
making the investment decision as these
benefits goes on increasing as the time passes.
Future and long term tangible and intangible
benefits of a sustainable venture are difficult to
measure before time but it will be more value
added to the organization than its present short
term benefits. For unsustainable proposal,
organizations have to acquire resources to
mitigate the unsustainability issues at the later
stage during the whole life cycle of the project
which will be the hidden costs associated with
the unsustainable proposal.

EPIC@2020

Capital Budgeting Methods
Capital budgeting is a organization’s formal
process for evaluating potential investments
proposals. It involves the decision to invest the
current funds for addition, disposition,
modification or replacement of fixed assets.
Various capital budgeting methodologies used
are (Prasanna Chandra, 2011)
Payback period method calculates the time
required for the initial capital outlay to be
recovered by the investor.
Discounted payback period method calculates
the time required for the initial capital outlay to
be recovered with discounting cash inflows at
the cost of capital decided by the organization.
Net Present Value (NPV) method compares the
discounted cash inflows with the cash outflows
for the investment proposal for the sustainable
resources. Cost of capital is used to discount
the cash inflows and outflows. An investment
in sustainable resource proposal is considered
favourable if the discounted cash inflows
exceed the cash outflow, i.e., NPV is positive.
Internal Rate of Return (IRR) is the discount
rate at which the NPV zas rendered to be zero.
An investment in sustainable resource proposal
is favourable if the IRR exceeds the required
rate of return set by the organization.
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Benefit Cost Ratio or Profitability Index is the
ratio of PV of a project’s cash inflows to PV of
outflows. Accept all projects with a BCR
greater than 1, when costs and benefits are
discounted at the opportunity cost of capital.
Risk-Adjusted Discount Rate, for risky projects,
the discount rate or the cost of capital is a
function of the weighted average cost of capital
and project’s sustainability perceived risk rate.
Organization has to build a base case financial
model including sustainability in account as
shown in Fig 1.

measure all tangible and intangible costs and
associated beneﬁts for the life cycle of the
project as shown in Table 1 and this should be
taken into account in capital budgeting formula
(Kimbro, 2013).

Fig. 2. Structural model of sustainable
capital budgeting evaluation for various
projects

Fig. 1 Cash inflow and outflow for an
investment proposal
Fig. 1 shows the cash inflow and outflow
analysis along with benefits, loss and impact of
an investment during its full life cycle for an
investment proposal. It may be called total
cost-benefits-loss-impact accounting in the
capital budgeting.
Fig. 2 shows a structural model for sustainable
capital budgeting evaluation for various
projects considering ecological dimension into
account (Siddikee, 2018).

Various formula used for capital budgeting
methods are same as that of traditional formula.
The only difference is here sustainability
benefits and life cycle cost is taken into
account.
Multidimensional capital investment selection
process may be used for selection among
various sustainable proposals (Epstein and
Roy, 2000). It covers may covers various
appraisal dimensions as discussed earlier. For
example in Fig. 3, three dimensions with
various weights are integrated into a
comparison matrix to evaluate and compare
alternative investment projects.

For incorporating sustainability into capital
budgeting, organization has to identify and
EPIC@2020
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Conclusion
It is observed through literature that
organizations must take proactive measures for
sustainability than measuring and assessing the
life cycle costing of unsustainable system.
Organizations should take sustainability
benefits into account from “cradle to grave”
while using DCF, NPV and IRR as there are
many hidden cost for unsustainable resource
selection. This new way of incorporating
environmental impact assessments (EIAs), life
cycle assessments (LCAs), full cost accounting
and environmental cost/benefit analysis, and
triple bottom line (TBL) accounting would
maximize the all stakeholders’ value along
with preserving ecology and environment.
Thus strategic investment planning towards
sustainable manufacturing and industrial
pollution prevention is the only solution for
sustainability movement.
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