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Sustainability



Introduction

• The very notion emerged in the 90’s 

• However, only recently did it pick momentum  

• The very notion takes now part in corporate marketing strategies 

• Some claim that this implies a change in business practices (same as TQM



Introduction

• Not long ago, “sustainability” simply referred to “making profits year after 
year”. 

• Today, sustainability and its associated jargon, have become part of everyday 
life of corporate managers, scientists, and engineers.  

• The food industry is quickly catching up with the topic of sustainability as a 
response to stakeholders’ pressure, new regulations and mainly the depletion 
of natural resources that the whole economic system is based on. 

• ….maybe add a few words on CSR? 
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When talking about sustainability, it is important to define the time frame in which a 
practice is sustainable because it is unlikely that any activity perpetuates indefinitely in time. 
The current economic system, which includes food production and distribution, is based on 
the use of limited natural resources and we can expect the system will last as far as those 
resources are available unless we find substitutes.

A sustainable company is an organization that keep itself alive in time. To be viable and 
lasting, a company needs profits; resources, including capital, energy, and raw materials; and 
customers and a workforce. These three needs are also called by some the “three dimensions 
of sustainability,” and there is fair consensus among organizations about its validity. These 
days most corporations talk about the three components of sustainability as economic, social, 
and environmental.

Going back to our working definition of a sustainable company, since the main objective 
has been the generation of profits, decisions about investment have been based on one 
dimension: the return on investment (ROI). So, it is fairly understandable that the addition of 
two new dimensions can increase management complexity. Furthermore, the two new 
dimensions—social and environmental—cannot be reduced to one indicator, like the ROI, that 
is easily understandable.

The challenge for companies to stay in business in the future will not be only to make 
money but also to react to serious social and environmental issues. Examples of social 
aspects include stakeholders’ distrust in response to adverse socioeconomic impacts, 
such as widespread poverty, lack of education, and social disintegration due to displace-
ment of traditional lifestyles; and environmental aspects, such as depletion of natural 
resources to climate change (World Bank, 2001).

Example of an unsustainable food industry

Monterey is a beautiful costal community located 115 miles (72 km) south of San Francisco, 
California. In the 1850s, Chinese settlers immigrated to the area attracted by the harvesting of 
abalone. They soon were followed by Japanese fishermen in the 1890s, who established the 
first abalone canneries in the area. Italian immigrants moved to the Monterey bay from 1870s 
through 1910s and brought new fishing technologies that helped to develop the sardine 
 canning industry (Winter & Company, 2004).

Table 1.1 Definitions of sustainability from several sources.

Definition  Reference

“[D]evelopment that meets the needs of the present without 
compromising the ability of future generations to meet their own needs.”

United Nations General 
Assembly, 1987

“[S]ustainability occurs when we maintain or improve the material and 
social conditions for human health and the environment over time 
without exceeding the ecological capabilities that support them.”

Sikdar, 2003

“Sustainability requires that businesses use resources in ways that meet 
the needs of the enterprise and its stakeholders today, while protecting, 
sustaining, and enhancing future resources and the environment.”

Gorman and Krehbiel, 1997

“Business strategies and practices that promote the long-term well being 
of the environment, society and the bottom line.”

Food Marketing Institute 
Sustainability Task Force, n.d.

“A sustainable product or process is one that constrains resource 
consumption and waste generation to an acceptable level, makes a 
positive contribution to the satisfaction of human needs, and provides 
enduring economic value to the business enterprise.”

Bakshi and Fiksel, 2003
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Three dimensions

• A sustainable company is an organization that keep itself alive in time.  

• To be viable and lasting, a company needs: 

• profits;  

• resources, including capital, energy, and raw materials;  

• customers and a workforce.  

• These three needs are also called by some the “three dimensions of 
sustainability,” and there is fair consensus among organizations about its validity.  

• These days most corporations talk about the three components of sustainability 
as economic, social, and environmental. 
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The promoted three dimensions of sustainability

These days, sustainability is often seen as the combination of three factors: economic, social, 
and environmental; and the interaction of these three factors is represented by a triangular 
diagram with the three dimensions located in the vertices or by three equal pillars as shown in 
Figure 1.1.

With a triangular diagram, the relationship between sustainability and the three dimensions 
could be explained in a semi-quantitative way (Fig. 1.2): Point 1 in the diagram represents an 
organization that pursues purely economic goals; Point “a” is one that has purely social 
objectives, and Point “b” pure environmental goals. The closest examples of pure Points a and 
b would be nongovernmental organizations (NGOs). However, it is unlikely to find pure forms 
of any organization. For instance, NGOs are by definition nonprofit organizations; however, 
they need financial support that is obtained through fundraising and contributions, and in that 
case it would move to somewhere in between Points a and 1, let’s say Point a.1 in the diagram 
for an organization that support social causes.

Going back to an only profit organization, Point 1 is the type of company at times of the 
industrial revolution. The main objective was purely economic with no regard for social issues 
or the environment. As time passed, understanding of the importance of social issues grew, 
and companies moved to Point 2 by addressing aspects such as number of worked hours, 
benefits, health, and such. In those times, natural resources were virtually unlimited, and the 
disposal of effluents did not present a problem. But as industries got surrounded by cities and 
rivers became more polluted, environmental regulations were enforced and companies moved 
to Point 3 in the diagram.

The three factors in the diagram are not interdependent. For instance, the progression from 
purely economic objectives toward the inclusion of social aspects in many cases brought 
economic benefits because workers were more motivated. The efforts to comply with 
environmental regulations created cleaner air and water, which had a positive impact in 
peoples’ lives and better images for companies, which may have benefited from the economic 
point of view.

Concerns about depletion of natural resources and climate change are challenges that will 
push companies to make the most significant adaptation of this evolutionary pathway by moving 
the organizational goals from Point 3 to 4, where Point 4 represents “the sustainable company.”

The sustainable company is one that can last a long time without being disrupted by 
economic, social, or environmental reasons. And using vocabulary from strategic management, 
the sustainable company will have to make a profit and at the same time act upon “threats” that 
can disrupt the business from the environmental and social points of view.

Economic

Sustainability

Social

Environmental

E
nv

iro
nm

en
ta

l

S
oc

ia
l

E
co

no
m

ic

Sustainability

Figure 1.1 Current view of the three dimensions of sustainability.

Morawicki_c01.indd   7Morawicki_c01.indd   7 11/25/2011   7:13:49 PM11/25/2011   7:13:49 PM



Three dimensions

• The weakness of portraying sustainability as a mix of three dimensions is that 
they are all taken as interchangeable and of equal weight. 

• The environment is the ultimate system that supports both the social and 
economic systems  

• Matter of fact: everything is a subsystem of the environment. 
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Figure 1.3 A more realistic view where the environmental pillar supports the social and economic 
dimensions.
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Figure 1.4 A food company in the context of the environmental system that supports the social and 
 economic subsystems.
Adapted from Tyteca (1998).
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The non sustainable food companyIntroduction to Sustainability 11

from the sun and can be grown over and over again. However, the problem with industrialized 
agriculture is that it relies on the high input of energy from fossil fuels in the form of fertilizers, 
herbicides, and fuel for tractors and machinery.

Extra nonsustainable elements in the production of raw materials phase are the 
manufacture of plastics for packaging from petroleum and natural gas, petroleum-based 
ingredients, and materials obtained from mining. Water is an issue in many parts of the 
world because of shortages and the energy from fossil fuels used for its extraction, treatment 
and purification.

In the processing phase, vast amounts of heat and mechanical energy are used to process the 
food. All this energy comes from natural gas and electricity that is largely produced by burning 
fossil fuels. Processing produces solid and liquid wastes that need treatment using energy from 
fossil fuels. Products generated by the processing facility need transportation, proper storage 
in warehouses, and distribution to grocery stores; and all these steps use nonrenewable energy.

Once the food products are purchased, the consumer transports the food home and 
uses energy for storage and preparation. The environmental impact exerted by the 
 consumer may be significant depending on the product. Food products that require 
extensive cooking, such as pasta and potatoes, use more energy in the household than in 
processing. A study in Sweden has reported that energy expenditures during cooking 
represent up to 55 percent of the total energy spent during the whole life cycle of spa-
ghetti (adapted from Foster et al., 2006). Another study on organic potatoes (also in 
Sweden) has found that 16 percent of energy is spent during transportation from the 
retailer to home and 29 percent in preparation (Mattsson and Wallén, 2003). Consumption 
is then followed by the disposal of packaging materials and waste generated during 
preparation.
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Figure 1.5 The nonsustainable food company.
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The sustainable food company

1. Relies exclusively on renewable energy.  

2. Depends on ingredients and materials made from renewable resources with 
renewable energy.  

3. Is water neutral.  

4. Has net-zero air emissions.  

5. Produces completely biodegradable liquid and solid wastes at a rate and level 
that could be easily degraded by nature. 



Reliance on renewable energy

- Finding replacements for fossil fuels with renewable energy is the most 
significant challenge.  

- Moreover, fossil fuels are so energy dense, still inexpensive, transportable, 
and easy to use that it is difficult to find a straight renewable replacement for 
them.  

- Replacing fossil fuels with renewable energy would produce the highest 
contribution toward sustainability



Ingredients and materials from renewable resources

- With exceptions of glass, metal, wood, paper, cotton, cellophane, and 
polylactate, the rest of packaging materials used by the food industry are 
made from fossil feedstocks.  

- In a 100-percent sustainable food company all the ingredients and materials 
would come from renewable sources and would be made using renewable 
energy.



Water neutral

- Food production is an water-intensive operation.  

- Considerable amounts of water are used during food processing, but agricultural 
operations to produce raw materials in the fields are even more water intensive.  

- Part of the water used for processing and agriculture comes from super- ficial 
water (rivers, lakes, and in some cases, from desalinated seawater) and the rest 
from aquifers.  

- Aquifer depletion is a problem in many areas of the world. 

- A sustainable food company would use primarily surface water with minimal 
tapping of subterranean water to allow aquifers to replenish.  

-



Net-zero air emissions 1

- In the food production system, air emissions come from agricultural activities, 
transportation to the processing plants, processing, transportation to 
distribution centers, storage, transportation to selling points, and storage at 
selling points.  

- air emissions means anthropogenic emissions of the greenhouse gases 
relevant to food production with the potential of a global climate effect.  

- Air emissions come in different forms at each step of food production. 
Methane is produced mainly during the agricultural phase through enteric 
fermentation, animal waste, rice cultivation, and to a less extent, during crop 
residue burning. In the processing and consumption phases, methane is 
produced during decomposition of solid and liquid wastes.



Net-zero air emissions 2

- Carbon dioxide is produced at the agricultural phase, during processing, at all 
transportation and storage phases, and preparation of food at home. Carbon 
dioxide is the main by-product of burning any type of carbon-containing 
material and decomposition of carbon-rich materials in the fields or as wastes.  

- In food production, the largest amount of nitrous oxide is released during 
fertilization of soils, followed by animal solid wastes, and stationary 
combustion to produce power, electricity, and transportation.  

- When compared with carbon dioxide and methane, nitrous oxide is released 
in small amounts from human activity, but its 100-year global warming 
potential of 310 (how measured????? index??? unit???) makes it an important 
contributor as a greenhouse gas  

-



Net-zero air emissions 3

In a sustainable food company, emissions of greenhouse gases would be eliminated or reduced 
to levels manageable by the Earth systems.  

At the agricultural phase, carbon dioxide emissions would be reduced by changing agricultural 
practices and the use of soil as a carbon sink for carbon sequestration. Carbon dioxide emissions 
during processing, transportation, and waste treatment would be virtually taken to zero by using 
renewable fuels and renewable energy.  

Methane production could be reduced by changing agricultural practices and the use of 
wastes to produce renewable fuel through anaerobic fermentation. The only promising approach 
to reduce methane from enteric fermentation is to improve productivity and efficiency of 
livestock production (EPA, 2007).  

Nitrous oxide emissions from fuel combustion and nitric acid production (use for production of 
fertilizers) could be addressed by technical modifications. Excess emissions of nitrous oxide 
from overuse of synthetic fertilizers could be reduced by better management practices.  

•



Is a 100% sustainable food company attainable? 
The first block: renewable energy

- A 100% sustainable food company would be desirable, but unfortunately it is 
unrealistic at the moment.  

- The first road block to 100% sustainability is the lack of renewable energy.  

- There are many initiatives to produce renewable energy from wind, solar, and 
biomass sources. However, it is far from being enough to satisfy the demand 
of the food industry and the industries that support food production.  

- It looks like the first block is lack of renewable energy. 

- Have a look at what data say… 

-









Is a 100% sustainable food company attainable? 
The second block: water use.

- During the processing phase, water use can be minimized and water even 
reused if it is treated with membranes using renewable energy.  

- However, water use for crop irrigations is having a devastating effect on 
aquifers in many parts of the world.  

- One solution is switching to surface water, but the problem is that surface 
water is not available in most places where fertile soils exist.  

- As usual, have a look at data…













Is a 100% sustainable food company attainable? 
The third block: packaging

- The fifth road block is lack of degradable packaging made from renewable 
resources.  

- To a great extent, secondary and tertiary packaging is made from cellulosic 
fibers.  

- However, with the exception of polylactide, most primary packaging still relies 
almost exclusively on plastics made from nonrenewable fossil raw materials. 

- Polylactide is not the only plastic made from renewable resources, but it is the 
only one that is price competitive with homologous petroleum-based polymers.  

- What the data say…














