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EXECUTIVE SUMMARY 

Globally, there is a growing consensus that we need to act to address food loss and waste. Food 

waste refers to food intended for consumption that is discarded without being eaten or reaching the 

market. In Canada, this amount is closer to 40% according to Value Chain Management International 

(2014). Food loss and waste have many negative economic and environmental impacts. 

Environmentally, food waste inflicts a host of impacts, including emission of greenhouse gases and 

inefficient use of water and land, which in turn can lead to diminished natural ecosystems services.  

 

In B.C, approximately 2.3 million tonnes of food waste was disposed of in 2016 (VCM Inc) and 

Creston Valley being one of the prime agricultural production regions in B.C contributes to this 

figure. According to a report from the Regional District of Central Kootenay Agricultural Land Use 

Inventory (2016), it is suggested that the Creston valley will continue to be the hub of agriculture in 

the region of B.C. 

From the result of a research conducted by FAO (2011), cereals comprise the most food loss and 

waste relative to other food commodities on a caloric basis while fruits and vegetables were the 

largest source of loss and waste on a weight basis and much of the lost and wasted weight in fruits 

and vegetables is water.  

Within the year 2008-2018, B.C produced an average of 100,264tonnes of apples, 23,571 tonnes of 

grapes and 14,527 tonnes of sweet cherries. The average amount of food waste from the three food 

crops in B.C was; apples (1,860tonnes), grapes (777tonnes) and sweet cherries (698tonnes). In 

Creston, the average production (2008 – 2018) of apples is 1,003tonnes, grapes production is 134 

tonnes and sweet cherries production is 1,598tonnes. The average amount of food waste generated 

from the three (3) food crops in Creston are: Apples (18,610kg=19tonnes), grapes 

(4,430kg=4tonnes) and sweet cherries (76,780kg=77tonnes).  

In British Columbia, sweet cherries generate the most amount (volume) of wasted water from the 

wasted food (2008- 2018) among the three fruit crops with an estimated volume of 497,695m3. 

Apples generated a volume of 378,685m3 and grapes, a volume of 349,488m3. In Creston, the 

estimated volume of wasted water from sweet cherries is 46,221 m3, apple is 3,143m3 and grapes 

is 1,263m3. 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

1.0 INTRODUCTION 

 

1.1 WASTED FOOD IN CANADA AND BRITISH COLUMBIA. 
 

Food waste refers to food intended for consumption that is discarded without being eaten or reaching 

the market (FAO,2013). It is estimated that globally, one third of the food produced for consumption 

is wasted (Food and Agricultural Organization of the United Nations, 2013). In Canada, this amount 

is closer to 40% according to Value Chain Management International (2014). Food loss and waste 

have many negative economic and environmental impacts. Economically, they represent a wasted 

investment that can reduce farmers’ incomes and increase consumers’ prices. Environmentally, food 

loss and waste inflict a host of impacts, including emission of greenhouse gases and inefficient use 

of water and land, which in turn can lead to diminished natural ecosystems services. 
 

The forty percent of the food produced in Canada that is discarded contributes to an annual cost of 

about $31 billion (VCM Inc, 2014). This means large amounts of resources (water, fertilizers, land, 

and energy) used to produce food are wasted. All these wastes come at a very high cost for both 

producers and the environment.  

In B.C, approximately 2.3 million tonnes of food waste was disposed of in 2016 (VCM Inc) and 

Creston Valley being one of the prime agricultural production regions in BC contributes to this 

figure. 

 A statistical summary of the concerns, includes: 

 The true cost of food waste in Canada is $107 billion. This is calculated by taking the United 

Nation’s Food and Agricultural Organization’s estimation of the value of food wasted 

representing only 29 percent of the true cost. 
 

 Global food waste emits 3.3 G tonnes of CO2 equivalent; 
 

 Decomposing food waste in landfills generates the greenhouse gas methane, which is 20 to 25 

times more potent than CO2. 

Source: Tammara Soma (2017). National Food Policy Briefing Note: Addressing food waste in Canada 

Reducing food waste is of high priority because it will increase the efficiency of resource use, save 

money and have beneficial environmental effects. According to the World Resources Institute, 

2013 an environmental body; inside the 1.3 billion tons of food wasted every year worldwide is 45 

trillion gallons of water. This represents about 24 percent of all water used for agriculture. 
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Agriculture is the world's biggest user of freshwater: The sector accounts for about 70 percent 

of all water used around the world, (WWAP, 2008). Those freshwater resources are 

diminishing fast, just as demand for water rises from millions of thirsty and hungry people 

joining the global population. 

Curbing this waste is one contribution to the global water crisis, since the water used to produce 

food that is wasted could otherwise be used for drinking water or industry or to irrigate different 

crops, or to replenish aquifers.  

 

1.2 AIM & OBJECTIVES 

The aim of this project is to discuss and employ the concepts of blue, green and virtual water, 

to summarize the role water resources play in food waste and to apply those concepts to a case 

study region, the Creston Valley, British Columbia, Canada.  

The specific aims are: 

 To review the global and Canadian literature on causes and impacts of wasted food; 

 To determine the area of production and yields for three high value fruit crops (apples, 

grapes and cherries); 
 

 To determine how much water is required to produce each of the crops in Canada 
 

 To determine the amount of water available for production of each crop, and; 
 

 Calculate an estimation of amount of water wasted. 

 

1.3 STUDY AREA 

Creston Valley is in British Columbia’s Central Kootenay region’s most significant agricultural 

area, producing various mixed crops, fruit trees and livestock (Fig 1) (Davies, C. 2008). The 

Kootenay region is comprised of the Kootenay Boundary, Central Kootenay and East Kootenay 

districts in the Southern Interior of British Columbia. The Creston area is in an isolated 

mountainous part of British Columbia (Fig 2), which makes the local people concerned about 

food security and local economic activity. It has a micro climate condition that is suitable to 

grow a wide variety of food crops such as apples, grapes, cherries, vegetables, meat and milk. 

This enable them to secure the local food needs and produce enough to provide an opportunity 

for exports. However, some of these food items become food waste in different components of 

the food systems and when wasting food, large quantities of water are also wasted. 
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Fig 1: Map of the study area with the red circle showing Creston Valley. 

 

 
Fig 2: Creston Valley, BC source: www.crestonvalleyadvance.ca/news/little-change-seen-

in-2014-creston-valley-property-assessments/  

 

1.4 METHODS 

The methods used were to:  
 

 Analyze published data on agricultural yield, production, water use and food waste for 

the apples, cherries and grapes and to calculate a regional estimate for the Creston 

valley.  

 Determine the water requirements for each of the crops 

 Calculate the amount of water available for production and distribution, and 

 Determine an estimate of the water wasted and provide recommendations on alternative 

approaches based on available data and literature. 

 

1.5 DATA SOURCES 
 

 Virtual water content of the three fruit crops in Canada from the Water Footprints of 

Nations (Hoekstra, 2004) and Blue, Green and Virtual water (Hans Schreier, 2008) 

 Agricultural Census data on production and yield from statistics Canada (2011, 2016), 

and  

 BC Ministry of Agriculture. 

http://www.crestonvalleyadvance.ca/news/little-change-seen-in-2014-creston-valley-property-assessments/
http://www.crestonvalleyadvance.ca/news/little-change-seen-in-2014-creston-valley-property-assessments/
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2.0 LITERATURE REVIEW 
 

 

2.1 CAUSES OF FOOD WASTE  
 

Food loss and waste can occur at each stage of the food value chain (Table 1). Some examples 

of how they can occur at each stage are:  

 During production or harvest in the form of grain left behind by poor harvesting 

equipment, discarded fish, and fruit not harvested or discarded because they fail to meet 

quality standards or are uneconomical to harvest, 

 During handling and storage in the form of food degraded by pests, fungi, and diseases, 

 During processing and packaging in the form of spilled milk, damaged fish, and fruit 

unsuitable for processing. Processed foods may be lost or wasted because of poor 

demand forecasting and inefficient factory processes, 

 During distribution and marketing in the form of edible food discarded because it is 

non-compliant with aesthetic quality standards or is not sold before “best before” and 

“use-by” dates, and 

 During consumption in the form of food purchased by consumers, restaurants, and 

caterers but not eaten. 
 

Due to poor management and policies implemented, the causes of food waste vary among 

regions and countries. In high-income countries, the greatest losses occur in the retail and 

consumption parts of the food production stage. In low-income countries, food waste occurs 

mainly on the way from production to consumers (FAO, 2011) although policy-makers have a 

key role to play, it is important to understand that they cannot solve the problem alone. 

Measures need to be tailored to the precise context and should be developed collaboratively. 

Also, research should be carried out in finding where in production do we have the greatest 

food waste as this will help to address the main issue of wasted food. 

 

Table 1: Food waste along the Value Chain 

 
 

2.2 SCALE OF THE PROBLEM 
 

All foods have a water footprint - the direct and indirect water that goes into producing a certain 

food, although some footprints are larger than others. In general, fruits and vegetables account 
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for the largest amount of water lost in wasted food, primarily due to the higher water content 

in the product, compared to cereals or meats (FAO, 2011) 
 

The Food and Agriculture Organization of the United Nations (FAO) estimated that about 32 

percent of all food produced in the world was lost or wasted in 2009. Although the waste 

estimates provided by the FAO had many uncertainties. However, the FAO estimate was based 

on weight and when considering weight, a ton of grain is the same as a ton of fruit, which is 

the same as a ton of meat. However, food types vary widely in terms of their water and caloric 

content per kilogram. For instance, a kilogram of wheat flour on average contains about 13 

percent water and 3,643 kcal, whereas a kilogram of apples on average contains about 81 

percent water and 1,704 kcal. Consequently, measuring by weight does not consistently reflect 

the energy in food products that could have been consumed by people.  
 

According to a working paper by the World Resources Institute in the year 2013, using the 

FAO food balance sheets, 2011, they converted FAO’s loss and waste estimates into calories. 

Measured this way, global food loss and waste equated to approximately 24 percent of all food 

produced—a lower but still substantial amount. Essentially, it depicts that one out of every four 

food calories produced for humans is not being consumed.  
 

The result showed that roots and tubers, cereals and fruits and vegetables had the highest 

percentage of share of global food waste amongst other food and food crops (Fig 3). 

 
Fig 3: Share of global food loss and waste by commodity, 2009. Source: WRI analysis based 

on FAO, 2011. Global food losses and food waste-extent causes and prevention. Rome: UN 

FAO. 

  

Whether one measures food loss and waste in terms of calories or weight highlights different 

food commodities. From the result of the research conducted by FAO (2011), cereals comprise 

the most food loss and waste relative to other food commodities on a caloric basis while fruits 

and vegetables were the largest source of loss and waste on a weight basis (Figure 3). The 

variance primarily results from differences in water content; much of the lost and wasted 

weight in fruits and vegetables is water. Nonetheless, reducing the loss and waste of fruits and 

vegetables is clearly important since these foods provide people many essential vitamins and 

minerals such as vitamin A, vitamin C, and potassium needed for leading healthy lives 

(Gebhardt and Thomas, 2002). 

 

2.3 APPLES, CHERRIES AND GRAPES IN B.C, CANADA 

The Canadian fruit industry has adapted well to the cold climate and short growing seasons. 

Southwest British Columbia enjoys about 180 frost-free days every year and the province is 

one of the top two fruit producers in the country. The pristine agricultural resources have 

enabled B.C. growers to produce premium-quality fresh apples and cherries that are sought in 
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markets as far away as Asia, Europe, South America, and the Middle East. Apples, cherries 

and grapes are some of the high valued crops in Canada 
 

2.3.1  APPLES  

In 2011, B.C. produced about 24% of the apples grown in Canada and was the third largest 

producer after Ontario and Quebec (Fig 4). The total marketed production from B.C. in 2009 

was 96,614 metric tons with a farm gate value of C$36.7 million. This represented about 26% 

of the national farm gate value of apples in 2011 (Statistics Canada). About 60% of all planted 

land in B.C. orchards is planted apples. Nearly 92% of the apple crop is sold fresh with British 

Columbians consuming around 25% of the apples grown in B.C. The rest of the crop is 

processed, with apple juice being the most popular processed product. Of the $14.4 million in 

fresh apples exported from B.C., 74% went to the U.S (Agriculture and Agri-food Canada, 

2015). Out of the top 10 markets for B.C. apple exports, six are in Asia and two are in South 

America. There has been a significant decrease in B.C. apple exports since 2006, when B.C. 

exported $28.1 million worth of fresh apples. That number went down to $14.4 million in 2011. 

B.C. apple growers, like most Canadian apple growers, have been experiencing variable 

incomes due to world oversupply, weather-related disasters, retailer consolidation and 

increased foreign competition, both in the domestic and export markets. Washington State is 

the biggest competitor, producing around 30 times more apples annually than B.C. due to its 

warmer growing climate (Agriculture and Agri-food Canada, 2015). The oversupply of 

Washington state apples has forced prices below the cost of production. However, the market 

situation is changing as prices have improved from the low in 2009. The industry is responding 

with packinghouse cost saving measures that should increase grower returns in the long run 

(Agriculture and Agri-food Canada, 2015). 

 

 
Fig 4: Tree Fruits in Canada 2016. Farm Cash Receipts ($ millions). 
 

 

2.3.2 CHERRIES 
 

B.C. is the number one producer of sweet cherries in Canada, accounting for 87% of the planted 

acreage of the total sweet cherry production (Agriculture and Agri-food Canada, 2015). B.C.’s 

marketed production of sweet cherries was 9,370 metric tons in 2011, with a farm gate value 

of C$30.8 million. This represents 93% of production in Canada and over 93% of the national 

sweet cherry crop farm gate value. Canada’s sweet cherry area expanded 30.4% since 2006 to 

4,178 hectares in 2011. Of this acreage, B.C. accounted for 86.6%. 97% of the sweet cherry 

crop is sold fresh; the rest of the crop is processed. The main varieties grown in B.C. are Bing, 

Lambert, Van, Lapins and Sweetheart. Newer varieties like Sweethearts are late harvest 

varieties, which are receiving high returns in eastern and offshore markets. In 2011, Canada 

exported $42 million worth of cherries. B.C. was responsible for almost 95% of these exports, 

totaling $39.98 million (Agriculture and Agri-food Canada, 2015). Hong Kong, U.S. and 

Taiwan are the top three markets. Of the top 10 markets for B.C. cherry exports, five are in 

Europe and another four are in Asia. Exports have experienced significant growth since 2006, 
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when B.C. exported $18 million worth of cherries. That number has more than doubled to 

almost $40 million in 2011. Fresh food statistics from Euromonitor International, 2012 show 

that global volume sales of fresh cherries rose by 17% over the 2006-2011 review period, 

outperforming other high-end fresh fruit “treats” like strawberries and grapes. In 2011, cherries 

emerged as the second most dynamic fresh fruit category, achieving a 4% volume gain, ahead 

of cranberries and blueberries (Agriculture and Agri-food Canada, 2015). 

 

In 2016, B.C. produced over 100,000 tonnes of apples, almost 15,000 tonnes of sweet cherries, 

nearly 6,000 tonnes of peaches, over 4,300 tonnes of pears, and over 3,500 tonnes of 

plums/prunes, nectarines, apricots, and other tree fruits combined (BC’s Agri food, 2016). In 

total, B.C.’s tree fruit production in 2016 accounted for almost one-third of the national tree 

fruit production (Fig 5). 
 

 
Fig 5: B.C. Tree Fruits 2016. Marketed Production (‘000 Tonnes) 
 

Total farm cash receipts from B.C.’s tree fruits, were more than $116 million in 2016, down 

marginally from 2015 but 17 per cent higher than the previous five-year average (Fig 6). 
 

 
Fig 6: B.C. Tree fruits 2016. Farm cash receipts ($ millions). 

 

2.3.3 GRAPES 
 

British Columbia (B.C.) is home to Canada’s second largest grape industry, with farm cash 

receipts at nearly $57 million in grapes in 2016 (B.C Agri-food Industry, 2016). 
 

B.C.’s grape farmers generated over $50 million (38 per cent) of Canada’s farm cash receipts 

in grapes in 2016, ranking B.C. #2 in the nation in grapes after Ontario (Fig 7).  
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Fig 7: Grapes in Canada 2016, Farm cash receipts ($millions) 
 

The majority of B.C. grape production was wine grapes destined for provincial wineries. B.C.’s 

wine and table grapes were grown on 3,900 hectares of land (89 per cent in the Thompson-

Okanagan region), accounting for almost one third of Canada's total census farmland area in 

grapes in 2016.  
 

B.C. farmers produced nearly 30,000 tonnes of grapes in 2016 (30 per cent of national 

production) and generated nearly $57 million in farm cash receipts. B. C’s 2016 farm cash 

receipts in grapes were 14.5 per cent above 2015 and 22 per cent above the previous five-year 

average and accounted for 38 per cent of the national total (B.C Agri-food Industry, 2016).  
 

Exports of B.C. wine continued to exceed previous records with over $9.7 million in sales in 

2016, an increase of 4.4 per cent over 2015 and 25.3 per cent over the previous five-year 

average (Fig 8). 
 

 
Fig 8: B.C. wine exports ($ millions) 

 

2.4 Virtual Water Requirements for Different Crops in Different Regions  
 

As part of a UNESCO program, Chapagain and Hoekstra (2004, 2007) published data on 

virtual water requirements for most crops for most countries in the world. This database can be 

used to compare the water requirements and crop water efficiency for different crops in 

different regions. Depending on the prevailing climatic, soil and management conditions water 

demand for the same crop differs greatly between regions. As the example in Figure 9 shows 

water requirement for a range of crops show that New Zealand has the lowest water demand 

requirement per ton of crop for maize, potato, and grapes. Canada has slightly less water 

requirements than the USA for maize, potato, apples, grapes but the USA has the lowest water 

requirements for wheat. These results show that matching crops to appropriate prevailing 

climatic conditions can result in substantial gains in water requirement. What this suggests is 

that some countries can produce crops in a much more water efficient manner than others. 

When that crop is exported, the water used to produce that crop cannot be used for other 

purposes within that country; the country effectively loses water to export. In a water scarce 

country, it might therefore be of advantage to not grow water intensive crops and instead import 

these crops to save the scarce water resources for domestic or other strategically important 
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activities. This is happening in many dry parts of the 9 world and an overall summary of the 

actual virtual water exports and imports can readily be calculated for each country. 

 

 
Fig 9: Differences in Virtual water requirements for crops in different countries 

 

 

2.5 INTRODUCTION TO CRESTON 
 

Agricultural Resources 
 

2.5.1 Climate  
 

Climate constitutes the basic limitation for agricultural land uses regardless of soil conditions. 

Thus, it forms the basis for agricultural capability ratings. Climate change projections for 2050 

show a substantial increase in the frost-free period (the approximate length of the growing 

season, during which there are no freezing temperatures to kill or damage plants) and growing 

degree days which will likely extend the growing season by an approximate number of days 

(approximately 30 to 90 days) and increase the range of crops that can be grown according to 

the Climate Atlas of Canada (climateatlas.ca).  
 

The global climate model scenarios show that comparatively, the Creston area will become 

warmer and drier over the years (Fig 10) and will experience hot days in the future (Fig 11). 

This suggest that the Creston climate will be more favorable for the continuity of agricultural 

production, which will help to meet the food demand for both locals and the province of British 

Columbia hereby tackling food security. However, the demand for water will likely increase. 

 

 
Fig 10: Climate change projections for 2050 in West Kootenay (the Regional District for 

Central Kootenay). 
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Fig 11: shows the yearly values for climate models of the Creston (1950-2095) 

N.B: Global Climate Models (GCM) were used from the International Panel on Climate 

Change’s (IPCC) Fifth Assessment Report to project future climate scenarios for 2050.  

 

2.5.2 Creston falls within the Regional District of Central Kootenay (RDCK) B and C 

The soils present in the Creston region is a combination of different classes of soil ranging 

from class 1 to class 5 (Fig 12) which suggests that the capability of the soils present in the 

region to produce various agricultural crops including apples, cherries and grapes is achievable 

and with the warmer climate projection of 2050 (Fig 10&11), Creston will continue to be the 

hub of agriculture in the region. 
 

 
Fig 12: The Regional District of Central Kootenay with the soil class. Source: Agricultural 

land in the West Kootenay (Racheal, 2016). 
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2.5.3 Land Use for Agriculture 
 

Table 2 shows that RDCK B and C has the highest percentage (69% and 65% respectively) of 

land used for agriculture as percentage of ALR as compared to other districts. This suggest that 

the soil and land area in the Creston region favors agricultural use. 
 

Table 2: Overview of soil capability by Regional District Electoral Area, ALR and land in 

use for agriculture. All areas reported in hectares. Source: Agricultural land in the West 

Kootenay (Racheal Roussin, 2016). 
 

 
 

Localities with the highest amount of prime agricultural land (Class 1 – 3) include the RDCK 

Electoral Areas B, C, D, and K with over 5,000 hectares which comprise 91% of the total Class 

1- 3 land (Fig 13). Creston Valley falls within the RDCK B and C 

 

 
Fig 13: Soil Capability Classes by Regional District Area 

 

According to a report from the Regional District of Central Kootenay Agricultural Land Use 

Inventory (2016), it is suggested that the Creston valley will continue to be the hub of 

agriculture in the region. Ensuring the Agricultural Land Reserve (ALR) is left intact for future 

farming is essential to ensure land is available for agriculture in a changing future world 
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3.0 DATA SOURCES AND RESULTS 
 

3.1 Number of Farms for Apples, Grapes and Cherries in Creston and B.C 

Total farm area for apples, cherries and grapes were collected from the Agricultural Census 

Canada data, 2016 (fruits, berries and nuts) to determine the average number of farms and land 

used for the crop production in B.C and RDCK B and C wherein Creston lies. The result 

showed that the area of production in B.C and Creston (hectares) increased over the years for 

all three crops while the number of farms showed some variation as shown in Table 3. 
 

Assumption: The number of farms and area of production (ha) for Creston is the addition of 

the RDCK B and C Since Creston lies within the RDCK B and C. 
 

Table 3: showing the average number of farms, acres and hectares in Central Kootenay B and 

C district in comparison to British Columbia. 

Crops Unit of Measure 2011 

 

Central Kootenay 

B&C 

2016 

 

Central 

Kootenay B&C 

British Columbia 

 

 

      2011            2016 

Apples Number of Farms 29 

 

36 1,722 1,648 

 Hectares 30 

 

41 3,904 3,921 

Grapes Number of Farms 10 

 

8 965 949 

 Hectares 21 26 3,711 3,906 

Cherries 

(sweet) 

Number of Farms 49 

 

56 1,015 970 

 Hectares 176                           

 

199 1,691 1,987 

Cherries 

(sour) 

Number of Farms 2 1 112 137 

 Hectares - - 40 42 

 

3.2 PRODUCTION TRENDS OF APPLES, GRAPES AND CHERRIES IN BRITISH COLUMBIA 

Figure 14 shows the production trend of apples, grapes and cherries (sweet and sour) over the 

past 10 years (2008-2018). The figure is based on the annual fruit and vegetable production 

statistics report from the BC Ministry of Agriculture (See Appendix 2 and 3). 
 

 
Fig 14: Changes in production of apples, grapes and cherries-sweet in BC (2008-2018) 

Source: Bernard von Schulmann, Research Officer, Statistics and Research Unit, Ministry of 

Agriculture 
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The production of apples, grapes and cherries show some interesting trends. As shown in 

Figure 14, the production of grapes(total) increase steadily over the years. After 2013, the 

production of sweet cherries increases gradually while apples seem to be unstable over the 

years but greater in production quantity than the others. The production quantity data given for 

sour cherries (although not given for some years) is low compared to the other fruits which 

explains the trend as shown in Figure 14, but has an average production quantity of 164,250kg 

over the years (2008-2018). 
 

 

Note: Grapes total is the aggregate of “Grapes – Labrusca” (table grapes) and “Grapes – Vinifera” (grapes 

used in viticulture). 
 

 

Figure 15 presents the trend in farm gate value (sales value) of the three fruit crops and shows 

that sweet cherries and grapes make up the greatest farm gate value among the three crops in 

BC. Sweet cherries have an average of $46,963,600, grapes have an average of $46,305,000 

while Apples has an average of $45,464,500. The average of sour cherries could not be 

calculated as some of the data is not given. (See Appendix 2 and 3). 

 
 

 
Fig 15: Trends in farm gate value for apples, grapes and cherries in B.C 

 

 

3.3 PRODUCTION AREA OF APPLES, GRAPES AND CHERRIES IN CRESTON AND 

PERCENTAGE SHARE COMPARED TO BC. 
 

Table 4 shows the production data for apples, grapes and cherries over the past 10 years. The 

BC annual production data for each fruit was used to compare the production at Creston to 

determine the amount of production that occurs in Creston. A proportional comparison is 

provided in Table 4 and is based on the annual fruit and vegetable production report (Statistics 

Canada, 2006, 2011 and 2016) and statistics data report from the B.C Ministry of Agriculture.  
 

The values for sour cherries could not be calculated as some of the data was not given. 

 

Assumption: The area of production (ha) for Creston is the addition of the RDCK B and C 

Since Creston lies within the RDCK B and C 
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Table 4: Comparison of apple, grape and cherry production area in B.C and Creston 

Crops Areas 2006 2011 2016 

 

 

Average % 

share 

Apples British Columbia 

(ha) 

4,462 3,904 3,921  

 Creston (ha) 

 

 45 30 41  

% share 1.01% 0.77% 1.05% ≈1% 

Grapes British Columbia 

(ha) 

3,150 3,730 3,918  

 Creston (ha) 

 

 15 21 26  

% share 0.48% 0.57% 0.66% 0.57% 

Cherries 

(sweet) 

British Columbia 

(ha) 

1,295 1,691 1,987  

 Creston (ha) 

 

145 176 199  

% share 11.2% 

 

10.4% 10% ≈11% 

 

3.4 AMOUNT OF WASTE FOR APPLE, GRAPE AND CHERRY PRODUCTION IN BC 

(2008-2018) 

To calculate the amount of waste in producing the three fruit crops, the difference in quantity 

produced and sold was determined. Data on quantity produced and sold for apples, grapes and 

cherries (sweet and sour) was received from the BC Ministry of Agriculture on the years 2008 

to 2018 (Appendix 2 & 3). Table 5 below presents the data for the 10 years average of the three 

fruit crops. 

 

Note: The quantity sold is an addition of the quantity sold to farmers market and to the 

processors 
 

Table 5: showing the average amount wasted in apples, cherries and grapes in B.C (2008-2018) 

Apples 

Commodity Variable  Ten-year average (2008 – 2018) 

(kg) 

Apples Quantity produced 100,264,643 

 Quantity sold 98,403,780 

 Difference 1,860,863 

 
 

Cherries - sweet 

Commodity Variable  Ten-year average (2008 – 2018) 

(kg) 

Cherries - sweet Quantity produced 14,527,475 

 Quantity sold 13,829,442 

 Difference 698,033 

 
 

Grapes -total 

Commodity Variable  Ten-year average (2008 – 2018) 

(kg) 

Grapes - Total Quantity produced 23,570,927 

 Quantity sold 22,794,287 

 Difference 776,640 
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Given that 1kg= 0.001tonne 

 

Table 6: Average amount of the food crops wasted in B.C in tonnes 

Commodity Quantity wasted (kg) Quantity wasted (tonne) 

Apples 1,860,863 1,860.9 

Cherries – sweet 698,033 698.1 

Grapes 776,640 776.6 

 

The result from the calculation above shows that apples generate the most waste in B.C 

amongst the three (3) fruit crops. 

 

 

3.5 VIRTUAL WATER CONTENT OF APPLES, GRAPES AND CHERRIES  
 

 

 

3.5.1 BRITISH COLUMBIA 

The virtual water content of food crops varies amongst various countries (Hoekstra, 2004). 

Table 7 shows the virtual water content of the three fruit crops in Canada and Okanagan in 

m3/tonne. The data was obtained from the Water Footprints of Nations, volume 2 (Hoekstra, 

2004) and the Blue, Green and Virtual water (Hans Schreier, 2008). See Appendix 4 for the 

virtual water content of Okanagan.  
 

Note: An average of the virtual water for Canada and Okanagan is used to estimate the values 

for British Columbia because majority of the three (3) food crops is grown in the Okanagan 

valley (bctreefruits.com), also because of the drier climate it experiences unlike that of Creston 

which is not as dry as the Okanagan. The virtual water of Canada is used to estimate the values 

for Creston. 
 

Table 7: Virtual water content of apples, cherries and grapes in Canada and Okanagan. 

Commodity FAOSTAT 

Crop Code 

Virtual Water 

(m3/tonne) 

Canada 

Virtual Water  

(m3/tonne) 

Okanagan 

Apples 515 169 238 

Cherries – sweet 531 602 824 

Grapes 560 287 613 

 

 

Table 8 shows the average amount (volume) of water wasted from the food waste of the three 

fruit crops in British Columbia in m3. The result shows that sweet-cherries generates the most 

amount (volume) of wasted water among the three fruit crops in B.C, followed by apples and 

then grapes. 
 

 

Table 8: Average volume of water wasted from the three food crops in B.C 

Commodity Quantity 

wasted  

(tonne) 

Virtual 

Water  

(m3/tonne) 

Okanagan 

Volume of 

water  

wasted 

(m3) 

Virtual 

Water 

(m3/tonne) 

Canada 

Volume 

of water 

wasted 

(m3) 

Average volume 

of water wasted 

(m3) 

Apples 1,860.9 238 442,884 169 314,485 378,685 

Cherries – 

sweet 

698.03 824 575,176 602 420,214 497,695 

Grapes 776.6 613 476,080 287 222,895 349,488 
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3.5.2 CRESTON 

An estimate for Creston was calculated based on percentage share of the cultivated areas of 

B.C in hectares. According to Table 4, the percentage share of sweet-cherries is more than that 

of apples and grapes, with sweet-cherries having 11%, apples having 1%, and grapes having 

0.57%. With these values, an estimate of the fruits waste and the water waste may be calculated. 

Table 9 shows the estimated amount wasted in Creston based on the percentage share. 
 

Table 9: Estimated amount of waste in Creston 

Commodity Quantity wasted in BC 

(tonnes) 

Percentage share 

(%) 

Quantity wasted 

in Creston 

(tonnes) 

    

Apples 1,860.9 1 18.6 

Cherries – sweet 698.1 11 76. 8 

Grapes 776.6 0.57 4.4 
 

Using the virtual water content of the three (3) food crops for Canada as shown in Table 7, an 

estimate of the amount of water wasted in Creston is given in Table 10 for the three fruit crops 

in m3. 

 

 

Table 10: Average volume of water wasted from the three food crops in Creston 

Commodity Quantity wasted in 

Creston 

(tonnes) 

Virtual water 

(m3/tonne) 

Canada 

Volume of water 

wasted 

(m3) 

Apples 18.6 169 3,143 

Cherries – sweet 76.8 602 46,234 

Grapes 4.4 287 1,263 

 

From the result in Table 10, it can be deduced that sweet cherries also generate the most 

amount of wasted water in Creston, followed by apples and then grapes. 

 

3.6 PROPORTIONAL OKANAGAN SHARE OF BC APPLES, GRAPES AND CHERRIES 

The Okanagan is in the Central British Columbia, the region covers 9,723,230 ha 

(GrowBC,2014). About 8.2% (793,153 ha) of the region is in the Agricultural Land Reserve 

(ALR). This is 17% of the provincial ALR (GrowBC,2014). Because of its unique climate and 

topographic setting, the Okanagan is known to produce some of the best tree fruits in Canada 

and it is one of the top producers of tree fruit crops in BC. 
 

Based on Agricultural Census data (Statistics Canada, 2006 and 2008), Table 11 provides a 

proportional Comparison of the Okanagan share of B. C’s apples, grapes and cherries 

production in hectares.  
 

Table 11: Comparison of apples, grapes and cherries production area in B.C and the Okanagan 

 

Commodity Average Okanagan 

Area (2006-2008) 

(ha) 

British Columbia 

Area (2006-2008) 

(ha) 

Okanagan Share 

(%) 

Apples 4128 4462 92.5% 

Cherries – sweet 1048 1295 80.9% 

Grapes 2876 3150 91.3% 
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Using the percentage share and wasted quantity values of B.C as shown in Table 6, an estimate 

of the Okanagan is provided in Table 12. 
 
 

Table 12: showing the wasted estimates of the three food crops for the Okanagan Valley 

 

 

From Table 11, the result showed that a larger percentage of apple, cherries and grapes is grown 

in the Okanagan as compared to Creston. This therefore accounts for the large amount of 

estimated waste in the Okanagan. Table 12 shows that sweet cherries account for the most 

amount of wasted water among the three food crops in the Okanagan, followed by grapes and 

then apples. 

 

3.7 LIMITATIONS TO THIS REPORT 

This study intends to determine the amount of wasted food in Canada (small fruits) and impact 

on water resources using Creston, B.C as a case study. Data could only be gotten for British 

Columbia (B.C) from the B.C Ministry of Agriculture and based on the duration of this project, 

an estimate was calculated for Creston using a percentage share of the cultivated areas as gotten 

from Statistics Canada (2019). This therefore limited the amount of food and water wasted for 

the three crops in Creston as shown in Table 9 and 10 as just a percentage share of British 

Columbia. This does not show the real values of quantity produced and sold in Creston nor the 

amount wasted. This therefore suggests that the Creston farmers community/market should be 

encouraged to keep record of the quantity of the fruit crops produced and sold as it would help 

in calculating and estimating real values of yields and waste generated. 

 

 

3.8 SUGGESTION FOR RESEARCH 
 

QUESTION: Where in the production system do we have the greatest waste in Canada? 

(production, harvesting, processing, distribution and consumption) 
 

Everyone has a part to play in reducing food loss and waste. The Food and Agriculture 

Organization (FAO) accordingly works with a broad spectrum of stakeholders and partners to 

tackle the problem of food waste. At the macro level, FAO works in collaboration with 

governments and other international bodies to promote awareness and advocacy on the issues 

and to develop policies to reduce FLW. At the meso-level, FAO’s activities facilitate 

coordination among food supply chain actors - farmers, handlers, processors and traders, in 

collaboration with the public and private sectors and civil society. At the micro level, FAO 

focuses on consumers and changing their individual attitudes, behaviors, consumption and 

shopping habits related to food. This is done through education, particularly focusing on 

providing information on safe food handling, proper food storage in households and 

understanding “best before” dates in order to prevent and reduce food waste. 

 

Commodity Okanagan 

Share 

(%) 

Quantity 

wasted  

(tonne) 

British 

Columbia 

Quantity 

wasted  

(tonne) 

Okanagan 

Virtual 

Water  

(m3/tonne) 

Okanagan 

Volume of 

water wasted 

(m3) 

Okanagan 

Apples 92.5% 1,860.9 1,721.3 238 409,669 

Cherries – 

sweet 

80.9% 698.1 564.7 824 465,321 

Grapes 91.3% 776.6 709.1 613 434,678 
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A recent study carried out by Value chain management (VCM, 2019: second harvest); the 

leading expert of food waste in Canada found that there is a 15% percentage increase of food 

waste coming from production in the year 2019 unlike the previous report in 2010, while they 

noticed a 37% percentage decrease of food waste from household in 2019 as opposed previous 

reports. Past and recent studies have not shown where exactly in the production system we 

experience much waste which brings to my suggestion for research question. 

 

 

3.9 PRIORITIES FOR ACTION IN BRITISH COLUMBIA 
 

A key insight from this study based on research shows that the BC Ministry of Agriculture and 

Environment has implemented working policy strategies on reducing food waste especially 

from households (consumers) and has yielded positive response to the action. However, to 

facilitate and enable actions to reduce food waste at production, some suggestions include:  
 

 Resources are needed for education and training, technology implementation, and 

communication across the food system. This is important to strengthen communication 

between the key stakeholders. 

 

 Secondly, it is crucial that policy-makers work in tandem with food supply chain actors 

to address food waste. A policy framework is needed, setting a direction and goals, and 

then resources need to be provided to support actions along the supply chain.  
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4.0 SUMMARY AND CONCLUSIONS 
 

Canada is one among the few countries that has the potential to make a major contribution to 

reduce the emerging global food crisis since only a smaller proportion of available freshwater 

is used to produce food. However, there are large regional differences in climate and in the 

more arid parts of the country more attention needs to be placed on determining the water 

efficiency of different grown crops.  
 

There is a need to determine how much water is wasted when we waste food. This is because, 

the natural resource could diminish over time if not properly monitored and conserved coupled 

with climate change projections. Water wasted in production of wasted food can as well be 

channeled for other domestic or industrial purposes. This project carried out a study on wasted 

water from food waste in BC, using Creston as a case study. 
 

Some of the important results obtained from this report are: 

1. The average production (2008 – 2018) in B.C for apples is 100,264 tonnes, grapes 

production is 23,571 tonnes and sweet cherries production is 14,527 tonnes.  
 

2. In Creston, the average production (2008 – 2018) of apples is 1,003tonnes, grapes 

production is 134 tonnes and sweet cherries production is 1,598tonnes. In relation to B.C, 

the amount of production of apples in Creston represents about 1%, for grapes, it represents 

about 0.57% while sweet cherries represent about 11%.  (Note: The values of Creston are 

conservative estimates based on lack of data).        
    

3. The average amount of food waste generated in B.C (2008 – 2018) for the three (3) food 

crops are: Apples (1,860 tonnes), grapes (777 tonnes) and sweet cherries (698 tonnes). The 

percentage representation of the food waste to the amount of production in BC are: Apples: 

≈2%, grapes: 3% and sweet cherries: ≈5% 

 

4. In Creston, the average amount of food waste generated (2008-2018) from the three (3) 

food crops are: Apples (18,610kg=19tonnes), grapes (4,430kg=4tonnes) and sweet cherries 

(76,780kg=77tonnes). In relation to B.C, the amount of production of apples in Creston 

represents about 1%, for grapes, it represents about 0.57% while sweet cherries represent 

about 11%. 
 

5. The average yields/hectare (t/ha) for each of the three food crops in B.C (2008-2018) are: 

Apples: 26t/ha, Cherries (sweet): 9t/ha and Grapes: 7t/ha. These results are close values to 

the report released by the B.C. Agri-food & Seafood (2018, Fast Stats), they reported the 

following: Apples: 28 t/ha, Cherries (sweet): 13 t/ha and Grapes: 10 t/ha. 

 

6. Apples which has the largest amount of quantity produced uses the least amount of virtual 

water for production among the three food crops in B.C, Canada. 

 

7. Sweet cherries make up the greatest farm gate value among the three crops in B.C with an 

average sales value of $46,963,600 but uses the most amount of virtual water for production 

among the three crops.  

 

8. Estimates for sour cherries could not be calculated because data of some years were not 

given. This suggest that proper attention should be given to sour cherries as it also 

contributes to the amounts to food wasted in BC and Creston. 

 

9. In British Columbia, sweet cherries generate the most volume of wasted water from the 

wasted food (2008- 2018) among the three fruit crops with an estimated volume of 

497,695m3. Apples generated a volume of 378,685m3 and grapes, a volume of 349,488m3. 

In Creston, the estimated volume of wasted water from sweet cherries is 46,221 m3, apple 

is 3,143m3 and grapes is 1,263m3. 
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The implication of this result shows that the total amount of water for the three-fruit waste in 

B.C equals 1225868m3 and Creston equals 50,627m3. 

Given that 1m3= 1000 litres 

    = 1,225,868,000litres for B.C 

An average Canadian uses 329 litres/day (source: McGill University) 

Which implies that in B.C, the total amount of wasted water from the 3 fruit crops is enough 

for 3,726,042 people per day for domestic use. 

5.0 RECOMMENDATION 

Food waste in Canada is a social and environmental issue, whether in your own kitchen or on 

a national level. From an environmental perspective, there are finite resources (such as seeds, 

water, fertilizers etc.) used to produce those food waste which could be properly managed. 

Also, discarded food sent to landfills, gets rotten and produces methane gas, which is the 

second most common greenhouse gas. In other words, throwing out your food contributes to 

climate change. Less food and food waste would lead to more efficient land use and better 

water resource management with positive impacts on climate change and livelihoods.  

Here are some practical recommendations for ensuring food waste from fruits are minimized 

 FIND OUT WHERE AND WHY WASTE IS BEING CREATED 

The first step towards improved resource efficiency is to identify the waste currently being 

generated as part of the main farmers activities. The best way to do this is to carry out a waste 

‘walk-around’. A walk-around allows one to gain an overview of the main processes, and will 

probably identify areas in which rapid, no-cost or low-cost improvements can be made. 

 

 STORE FRUITS PROPERLY TO PREVENT WASTE 

Proper food storage helps to maintain the health and quality of some fruits like apples, grapes 

and cherries. Some of these fruits might not make it to the market place due to few blemishes 

such as shape, size and quality which can be preserved and used for other purposes like apple 

juice and winery. 

 

 MAKE LOW QUALITY PRODUCE FREE OR ANIMAL FEED SUPPLY 

Make slightly affected crops with a few blemishes or low-quality available to local consumers, 

and poor people at low cost (or for free). Also, Re-distribute surplus food to charities and 

produce that is unfit for human consumption could be sent to animal feed. 

 

 IMPROVE SUPPLY CHAIN COMMUNICATIONS 

As any crop grows and matures, good communication along the supply chain is essential, 

particularly if the crop is ahead of or behind schedule because, for example, of weather 

conditions. Work closely with suppliers and customers to minimize instances where produce 

is out of specification, close to sell by date or returned. 

 

 REVIEW CONSUMER SPECIFICATIONS 

Introduce flexibility in size, color and weight specifications to account for natural variability. 

There may be opportunities to introduce new value lines for certain products or promotions for 

misshapen produce. 

 

 RECYCLE MORE  

Where not possible to redistribute, compost food waste or send it to anaerobic digestion instead 

of landfill. Use recycled content materials in packaging and labelling to encourage recycling 

after use 
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APPENDICES 
Appendix 1 

Soils and agricultural capability in Creston 
 

 

Soils capable of supporting agricultural crops in B.C are given a Canada (B.C) Land Inventory 

rating (BC ministry of Agriculture and food, BC Ministry of Environment, 1983). The Canada 

Land Inventory (CLI) classification system groups the general suitability of soils for 

agricultural use into seven classes based on their relative degree of limitation or hazard. The 

intensity of the limitations or hazards becomes progressively greater from Class1 (with no 

limitation) to Class 7 (not capable of supporting commercial agricultural crops) as does the 

need for management practices to overcome the limitations.  
 

Parameters  

Class 1-4: Soils good for a range of crops (which includes Field crops, Vegetables, Fruit, Nut 

and Berries etc.) with very little to moderate limitations that restrict production of agricultural 

crops.  

Class 5: Soils with limitations that restrict its capability to producing perennial forage crops 

and/or other specially adapted crops such as grapes. 

Class 6-7: Soils that are non-arable or with no capability for arable agriculture. 
 

Limitations 

Capability subclasses are used to indicate lands with similar kinds but varying intensities of 

limitations and hazards.  The BC Land Inventory system utilizes the following capability 

subclass limitations such as:  

 Moisture deficiency 

 Adverse climate  

 Undesirable soil structure 

 Existing erosion damage 

 Low fertility 

 Inundation by streams or lakes 

 Salinity (soluble salts)  

 Stoniness 

 Depth to consolidated bedrock 

 Topography 

 Excess water 

 Cumulative minor adverse 

characteristics and permafrost.  
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Appendix 2: Data for apples, grapes and cherries in B.C (2008-2018) 

Note: x - suppressed to meet the confidentiality of the Statistics Act   

E - Coefficient of variation of 25.00% to 34.99% USE WITH CAUTION   

F - Coefficient of variation of 35.00% or more.  TOO UNRELIABLE TO BE PUBLISHED 

0  -  true zero or a value rounded to zero   

Figures may not add to totals because of rounding   

  ..  - not available for a specific reference period     

Source:  Statistics Canada, Fruit and Vegetables survey.   
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Appendix 3: Data for apples, grapes and cherries in B.C (2008-2018) contd. 

Note: x - suppressed to meet the confidentiality of the Statistics Act   

E - Coefficient of variation of 25.00% to 34.99%  USE WITH CAUTION   

F - Coefficient of variation of 35.00% or more.  TOO UNRELIABLE TO BE PUBLISHED 

0  -  true zero or a value rounded to zero   

Figures may not add to totals because of rounding   

  ..  - not available for a specific reference period     

Source:  Statistics Canada, Fruit and Vegetables survey.   
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Appendix 4: Virtual water content of apples, cherries and grapes in the Okanagan 
 

 

Overview of Irrigation Water Requirements for the Okanagan Basin 

The data provided in the report provides preliminary information that has been calculated using 

the Irrigation Water Demand Model. The BC Ministry of Agriculture and Lands and 

Agriculture and Agri-food Canada are still in the process of fine tuning the database, calibrating 

the model and determining results. These results should be taken as estimates for this report. 

BCMAL and AAFC will be releasing a report in 2009 that will provide official results that will 

be slightly different than those shown here. Using the BCMAL model the average irrigation 

water requirements (blue water) in 2006 for the different crops grown in the Basin ranged 

between 370 and 970 mm.  

 

 
Source: Hans Schreier, 2008: Blue, Green and Virtual water: comparing irrigation water 

requirements for different crops in the driest watershed in Canada.  
 

From the figure above, the values for apples, grapes and cherries are: 

Apples: 6200m3/ha/y 

Cherries: 7000m3/ha/y 

Grapes: 3800m3/ha/y 

Using the average data values of cultivated area and quantity produced in B.C (2008-2018), 

the value of yield was estimated for the three food crops.  

Yield= Quantity produced/cultivated area (ton/ha) 

Commodity Irrigation water 

requirement 

m3/ha/y 

Average Yield 

(ton/ha) 

Virtual water 

(m3/ton) 

Okanagan 

Apples 6200 26.03 238 

Sweet-cherries 7000 8.5 824 

Grapes 3800 6.2 613 

 

 


