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the carbon price of $32 per metric ton, 
the minimum carbon solution for air 
freight increases company logistics 
costs by $54,650 while reducing 
carbon costs by $247,236.

Figure 3 presents a different 
perspective of the analysis. Rather 
than putting a specific price on 
carbon and reducing the dollar carbon 
costs, the focus here is on reducing 
carbon emissions. For each product, 
the difference between the carbon 
emissions when using EOQ and the 
minimum carbon emissions possible 
was calculated for each transport 
mode. This provides an estimate of the 
premium in carbon emissions paid by 
using the EOQ solution rather than 
minimizing carbon emissions. The 
logistics costs to the company for each 
case, EOQ and carbon minimization, 
were calculated. This gives an analyst 
the premium to be paid in logistics 
costs if the goal is to minimize carbon 
emissions. 

In the case of shipping smartphones 
by air freight, EOQ cost (assuming a 
carbon price of zero) is $217,063,246 
with carbon emissions of 424,709 
metric tons, while a carbon minimi-
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zation solution has logistics costs of 
$217,834,533 and carbon emissions 
of 414,545 metric tons. Therefore, to 
gain a reduction in carbon of 10,165 
metric tons, the company has to spend 
$771,288 in additional logistics costs. 
The blue line in Figure 3 shows the 
percent of the $771,288 cost premium 
that has to be paid to achieve a given 
percentage reduction of the 10,165 
metric tons maximum carbon reduction 
that is possible. Figure 3 also shows 
similar data for smartphones while 
using ocean freight and the results of 
similar analyses for humidifiers. This 
figure shows that by paying 2 percent 
to 9 percent of the premium in logistics 
costs, the company can gain 50 percent 
of the maximum carbon reduction 
benefit. 

Change transportation mix;  
alter order sizes
This research highlights a few important 
implications for organizations. Ocean 
freight has been known to be significantly 
less expensive than air freight. What is 
important to recognize is that it is far 
less carbon intensive as well. Hence, a 
company can significantly reduce its 

carbon footprint in logistics by changing 
the shipment mix, even slightly, toward 
ocean freight where feasible. This results 
in a win-win situation as it also lowers 
direct shipment costs. 

Another important conclusion is that 
small changes in the order quantities and 
number of orders can enable a company 
to make significant progress toward 
carbon minimization goals for a specific 
demand level, while assuming small 
cost increases. If a CEO assumes even a 
modest price for carbon, small increases 
in logistics costs will reduce total carbon 
costs significantly.

Perhaps the most important point this 
research highlights is that there are easy-
to-implement models that can be used to 
make supply chain decisions while incor-
porating carbon considerations. 

Call it the 4 M’s of management, 
mindset, models and mechanics. 
Managers need to have a mindset that 
focuses on the long-term sustainability 
of the eco-system, without which no 
companies would survive. Lee Scott, 
the former chief executive of Walmart 
said: “There is a simple rule about 
the environment. If there is waste or 
pollution, someone along the line pays 
for it.”

Management, from the CEO to the 
line manager, should focus on delivering 
returns across the triple bottom line, i.e., 
the economic, social and environmental 
areas. Going from such a mindset to the 
supply chain planning models reveals a 
plethora of solutions a company might 
pursue. The line managers and workers 
can then execute the mechanics or plans 
suggested by the models while being 
proud of the fact that they are making 
economically effective, socially conscious 
and environmentally friendly supply 
chain decisions. This is quite important 
as businesses compete for talent. 

In the words of Richard Branson, 
founder of Virgin Group, “I think if 
the people who work for a business 
are proud of the business they work 
for, they’ll work that much harder and, 
therefore, I think turning your business 
into a real force for good is good business 
sense as well.” v

WEIGHING OPTIONS
Figure 3. Modeling can give analysts the trade-off between attaining minimum carbon dioxide emissions and 
increasing company logistics costs. 


