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Part 1: Product Information and Canada 

Food Losses 

Food losses are problematic for numerous reasons, both from the perspective of food 

security and environmental wellbeing. In developed countries, food losses are most often the 

result of food waste- disposal of viable food products- and in developing countries, losses are 

more commonly the result of post harvest losses or in-field losses (Aulakh & Regmi, 2013). 

Figure 1 outlines some of the common sources of post-harvest losses in agriculture. This paper 

will focus primarily on storage based losses relating to moisture content.  

In terms environmental concerns arising from this, it is estimated that 6-10% of human 

greenhouse gas emissions is the result of food waste (Aulakh & Regmi, 2013). This is largely 

caused by the decomposition of this organic material in landfills, which releases methane into the 

atmosphere (Aulakh & Regmi, 2013). Another concern associated with food losses is the 

wastage of land, and water resources. One estimate suggests that 1.47-1.96 Gha of arable land is 

wasted, as well as 0.75-1.25 trillion cubic meters of water, and 30-50% of all food produced 

(Aulakh & Regmi, 2013). All in all, as land and water are finite resources and food security is a 

pressing issue worldwide. Therefore, steps need to be taken to reduce these losses as it is 

beneficial from both an environmental and humanitarian perspective.  
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Figure'1:'Causes'of'Post'Harvest'Losses'(http://www.fao.org/wairdocs/x5405e/x5405e04.htm) 

i)! Grain Drying 

Drying is an essential step in storage of grains. When grains are harvested, they are generally 

have a moisture content of around 18-25% moisture content ([FAO], 2011). Ideally this value 
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leans towards the lower end of this range. However, this is not the content that grains are ideally 

stored at, and the goal of the producer is to have the grains reach their equilibrium moisture 

content or EMC. The EMC is the point where a hygroscopic material, such as a grain, has 

reached an equilibrium between the moisture content of the grain and the humidity of the air 

([FAO], 2011). This value fluctuates depending on the humidity of the air, and the temperature, 

and it is appropriate to store grains within 1-2% of the ideal moisture content ([FAO], 2011). The 

ideal storage values for wheat, maize and rice are all around 13% ([FAO], 2011; Ganesh, 1992; 

“On-Farm Stored Grain Management: Insect Management for Farm-Stored Grain,” 2009).   

 

ii)! Grain Moisture Content and Problems Relating to High Contents 

 

The moisture content of grains and cereals is extremely important for grain producers. 

This is because a high grain moisture content, or a grain that is harvested prematurely creates 

conditions that are more favorable to spoilage ([FAO], 2011; Mills, 1989). This is the result of 

the increased biological activity, specifically anaerobic respiration, in grains with high moisture 

levels and of those harvested prematurely (FAO, 2011; Mills, 1989). The products of this 

respiration are carbon dioxide, water, and energy- liberated as heat, and these products create an 

environment where molds, bacteria and insects can thrive (FAO, 2011; Mills, 1989). When these 

pests are present in grain, they render them unfit for consumption or usage as seed (FAO, 2011).  

Another problem associated with increased moisture content is premature germination of seeds 

([FAO], 2011). It is important to note that spoilage is not only result of the moisture contents of 

grains, but it is a substantial contributing factor.  
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In Canada, there are many strategies producers use in an effort to prevent spoilage of 

grains. Table 1 shows these strategies as outlined by the Canadian Grain Commission. The 

strategies identified in this table revolve largely around maintaining a low moisture and heat 

level, as well as aerating stores to avoid localized areas of high levels (Mills, 1989). Although 

these strategies are centered around industrialized Canadian agriculture, the general themes and 

ideas are applicable to agriculture world wide. Grain drying before storage, followed by storage 

in waterproof, tightly sealed containers have tremendous impacts of preventing spoilage ([FAO], 

2011; Mills, 1989).  
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Table 1: Prevention of Spoilage and Heating Problems in Stored Products
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(Mills,!1989)!
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iii)! Grain Moisture Detector 

  

The strategies designed to keep moisture levels down require a way to detect the moisture 

level. This is where the grain moisture detector becomes useful. There are numerous different 

types of detectors with different sizes, accuracies and price points. The ideal detector to export to 

a developing country, such as Nepal, would be a portable model with a relatively low price point. 

Shimana, a Canadian company, makes a model that fits these criteria (“Process Instruments,” 

2015). The model made by Shimana follows a probe design, and consists of a probe attached to a 

monitor.  In addition, this particular model also comes with a carrying case designed to protect 

the sensor(“Process Instruments,” 2015). An image of this product can be seen in Figure 1. The 

specific name of this product is Grain Moisture Meter, with the part number  SHGLMM017 and 

can be purchased online from the company’s direct retailer Process Instruments  (“Process 

Instruments,” 2015). 

 

This meter works with a wide variety of grains and grains in different conditions. Some 

examples of detectable grains are soybean (whole and ground), rice (paddy-whole, paddy-ground 

and milled) and many more (“Process Instruments,” 2015). The entire list of these is shown in 

Table 2. The grains on this include the major grain crops grown in both Canada and Nepal.  

 

The device is rather simple to use and displays information clearly. Therefore, it would 

be easy for almost any individual to operate. For starters, to use the device, it first must be 

powered on. After this the correct grain code for the type of grain being tested must be inputted 
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into the device- the codes are the same as those found in Table 2. Next, then the probe can be 

placed into the grain sample. The moisture level will be detected then displayed on the screen. In 

addition, for simplicities sake an LED light attached will produce a colour based on the content 

(“Process Instruments,” 2015). A green light indicates the moisture level is below the alarm 

limit, this is factory set to 13%. A red light indicates the moisture level is above the alarm limit, 

which is factory set to 18% and a yellow light indicates it is between the alarm limits (“Process 

Instruments,” 2015).  A green light is the ideal colour to detect. These alarm limits are able to be 

changed to the user’s preferences. The device is able to detect the moisture percentage of grains 

within an accuracy of 0.5% between a range of 6-30% moisture content (“Process Instruments,” 

2015).  

 

 The cost of this product is $238.00 CDN 

from the Shimana’s direct retailer Process 

Instruments. In addition to this cost, four AA 

batteries need to be added to power the device. The 

location of production is unknown as the company 

never returned attempts to contact them, and no 

information was offered online.  

 

 Shimana is a branch of Digital Measurement 

Metrology (DMM), a Canadian company. DMM is 

based out of Brampton, Ontario and has been in 

operation since 1989 (“Digital Measurement Metrology,” 2015). The primary work done by this 

Figure 2: Shimana's Grain Moisture Meter (“Process 
Instruments,” 2015)  
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company involves the sale, calibration, repair and installation of precision measurement 

equipment (“Digital Measurement Metrology,” 2015).  The company has a large and diverse 

product line of different measurement devices and gauges. Furthermore, this company currently 

exports items, but no information has been provided as to the scale and location of this. Even 

still, with this company already involved in foreign trade, expanding into Nepal or another 

country could be more easily done.  

!

Table'2:'Grain'Codes'for'Shimana'Moisture'Meter'(“Process!Instruments,”!2015)'

!
!
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iv)! Market in Canada 

 

 The grain moisture meter has a demand in Canadian agriculture, but this particular 

product has large competition in this market. For starters, with more industrialized farms 

moisture detectors, there are other options of moisture detection that are more convenient to the 

producer. Many combine harvesters come with a on-board moisture detector, for example all 

new Case IH combines come with moisture sensors (“Axial-Flow Combines,” 2015), 

Furthermore, Canadian producers can afford to buy a product that is more accurate and comes at 

a higher price. These alternative products are often made by a company that has more brand 

recognition such as Agratronix or Dickey-John. Both of these companies specialize in the 

production of agricultural instruments (“Agratronix,” 2015, “Dickey-John,” 2015) and are well 

known among the agricultural community.  

 

v)! Benefits to Canada  

 

The benefits to Canada do not rival the benefits of this product to Nepal, however, they still 

are notable. For starters, the export of this to Nepal would benefit the exporting company. This 

would allow for them to expand the market of their product into Nepal. In addition to this, if the 

product does well in Nepal, they could extend more parts of their product line into this country. 

Finally, this would also make it easier to expand into more similar developing countries. Overall, 

all of these would help the company generate more revenue as well as improved brand 

recognition. Ultimately increased income would allow for them to hire more Canadian workers 

and improve their product line. This company’s product line consists of many items that are 
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useful in construction. Developing countries are lacking in infrastructure, but are continually 

trying to improve this (“Infrastructure,” 2012). The construction of improved infrastructure could 

make use of many of these products, and further benefit the company.  

 

Another benefit that could come is improved relations between Canada and Nepal. Currently, 

trade goes on between Canada and Nepal, but of relatively small magnitude. According to the 

Government of Canada, in the years 2012-2013, Canadian exports to Nepal totaled about $7.1 

million and imports from Nepal totaled $11.7 million (“Canada-Nepal Relations,” 2013). With 

Nepal a developing economy, this will likely grow in upcoming years. Therefore, it is beneficial 

for Canada to develop a strong healthy relationship with Nepal in an effort to become a larger 

trading partner with them in the future.  

  

Part 2: Grain Moisture Detector in Nepal 

 

i)! Nepal  

 

Landlocked between China and India, lies the small country of Nepal. The population of 

Nepal is 28 121 000 (“Nepal,” 2015a), which lower than Canada’s; however, due to the small 

area of this country it has a population density is 191.1 people per square kilometer (“Nepal,” 

2015a), which is much higher than Canada’s 3.6 people per square kilometers (“Canada,” 2015). 

This number has serious implications for food security in this country, as there is are more 

people to feed per acre of land. Furthermore, only 28.8% of land is used for agricultural usage 
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(“Nepal,” 2015b), meaning there are many people to feed on a relatively small area of land. The 

breakdown of land usage is shown in Figure 3.  

 

 Moreover, Nepal has a low gross national income (GNI) per capita at a value of $730.0 

USD in 2014 (“Nepal,” 2015c). This value is slightly above the average of $625.6 USD for low 

income countries, but substantially lower than the average in South Asia of  $1501.6 USD 

(“Nepal,” 2015c). Figure shows a graph displaying the GNI per capita of these three groups, as 

well as the trend over the past eight years. All of these groups have shown a trend upwards over 

this period (“Nepal,” 2015c).  Even still, all of these values are tremendously low when 

compared to Canada’s GNI per capita of $51158.6 USD (“Canada,” 2015).  

Figure!3:!Land!Useage!in!Nepal!(“Nepal,”!2015b)!
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Figure'4:'GNI'per'Capita'of'Nepal,'South'Asian'and'Low'Income'Countries'(“Nepal”,'2015c) 

 

ii)! Agro-Ecological Regions  

  

Nepal is comprised of three major agro-ecological regions, the Mountain, Hill and Terai 

regions (Pariyar, 2008). The locations of these regions are shown in Figure 5. These regions 

have been classified based on their production methods and altitude (Pariyar, 2008). The Hill 

region is the largest of these regions taking up 43% of Nepal’s area, followed by the Mountain 

regions at 35% and the Terai at 23% (Pariyar, 2008).  Table 3 shows some more physiographic 

features of the regions on Nepal. This table divides Nepal into five different regions, but still 

gives valuable information on the climate, topography, infrastructure and production in these 

regions.  

 The types of commodities produced in these regions is largely based on the climate. In 

the Terai region, the primary crops are legumes, rice, wheat and oilseeds ; in the Hill region, the 

primary crops are wheat, maize and rice; and finally in the Mountains the primary crops are 
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potato, barley and buckwheat (Jayawardane & Weerasena, 2001; Pariyar, 2008). In all of these 

regions there is a type of grain that can be used by Shimana’s moisture detector.   

 

!

Table'3:'Characteristics'of'Physiographic'Regions'of'Nepal'(Pariyar,'2008)'
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Figure'5:'AgroTecological'Regions'of'Nepal'(Pariyar,'2008) 

 

iii)! Food Security 

 

The issue of food security can be seen by looking at this country’s food deficit. The 

World Bank uses the term food deficit to describe the number of kilocalories that would be 

needed to have the undernourished become properly nourished (“Nepal,” 2015c). This is 

measured in kilocalories per person per day. In Nepal, the overall trend has been the food deficit 

decreasing, but the current value in 2014 was 87.0 kilocalories per person per day (“Nepal,” 

2015c). This is shown by the graph in Figure 6. This graph shows a decreasing trend overall in 

food deficit.   Furthermore, 29.1% of children in this country are underweight, according to 2011 

statistics (“Nepal,” 2015c). These statistics show that this country has a need to produce more 

food for its citizens, or alternatively reduces losses of foods.  
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Figure'6:'Food'Deficit'in'Nepal'("Nepal",'2015c) 

 

 

iv)! Brief Overview of Grain in Nepal 

 

Grains are important commodities in Nepal.  Rice (paddy), maize, wheat and millet are 

all in the top ten crops in Nepal in terms of production by weight (“Nepal,” 2015b). The 

production of these grains in metric tons in 2013 is shown in Table .  These grains are staple food 

crops to many citizens in this country (“Nepal at A Glance,” 2015). In fact, it is estimated that 

rice accounts for 40% of an average Nepalese person’s daily calorie intake (Joshi & Bauer, 2006) 
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Figure'7:'Production'of'Agricultural'Commodities'in'Tonnes'("Nepal",'2015b) 

 

v)! Grain Drying and Storage in Nepal 

 

The majority of farmers in Nepal are subsistence farmers, and thus  the majority, or all of 

their produce for their family’s own usage. The degree to which this happens depends on the area 

of the country the farmer lives in. In the Terai region, 70-80% of a farmer’s grain harvest is 

stored for the family, and in the Hill and Mountain region this number is almost 100% (Ganesh, 

1992).  

 In order to have this food viable throughout the year, it must be stored effectively. In Nepal, 

traditional methods are often used to store grains, although amongst larger producers metal bins 

are becoming more common (Ganesh, 1992). There are numerous methods of storing grains 

traditionally; some of these for paddy (rice) and wheat are the Bharkai, Dhukiti, Kothi or the 

mud Dehari (Ganesh, 1992).  

Grains are not harvested at a moisture content that allows them to be safely stored and in 

order to do this, grains must be dried. The most common method of grain drying in Nepal sun 
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drying (Ganesh, 1992). This is often done by placing harvested grains on a mat, or piece of 

ground especially prepared for the drying process (Ganesh, 1992). Figure 8 shows a group of 

women drying grains in a market square. Another important way of keeping moisture contents 

low is harvesting grains at an appropriate time where they are mature, and have a low existing 

moisture content (Grolleaud, 2002). This results in less drying needed and reduces the likelihood 

of spoilage. 

!

Figure'2:'Women'drying'grains'(http://www.alamy.com/stockTphotoTnewarTdryingTgrainTnepalTkathmanduT11569494.html) 

 

vi)! Food Losses in Nepal  
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In Nepal, post harvest losses make up the majority of food losses. Pests cause major losses in 

Nepal, leading to recorded losses of 6.22% in paddy, 7.3% in wheat, and 5.92% in maize stores 

(Ganesh, 1992). As before mentioned, there are a variety of factors that can allow for these 

damages due to pests including inadequate storage facilities and high moisture contents during 

storage ([FAO], 2011; Aulakh & Regmi, 2013). High moisture contents create conditions 

desirable by many insects, micro-organisms, mycotoxins and other pests (Mejia, 2003; Mills, 

1989).  

 

The issue of reducing post harvest is one that has been identified in the SakNepal project. 

The SakNepal project is one that is trying to study how distributing low-cost sustainable 

agriculture kits will benefit the people of Nepal as well as the environment in this country 

(“SakNepal,” 2015).  The problem of post harvest losses is explained as losses in grains after 

harvest caused by insect damage and fungal infections. This primarily stems from poor storage 

(“SakNepal,” 2015). Sak Nepal has attempted to reduce this problem by selling specialized 

storage bags that prevent build up oxygen in the stores and creates an inhabitable environment 

for insects and fungi (“SakNepal,” 2015).  

 

vii)! Benefits to Nepal 

  

Being able to check moisture contents in grains allows for correct steps to be taken to safely 

store and harvest grains. In Nepal, this product could be used to help farmers determine moisture 

contents at these important steps along the production chain. The two primary times this would 

need to be used is during harvesting and when drying. By taking a small sample of grains at the 
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beginning of harvest, the farmer could determine whether the grain is at a good moisture content 

to harvest, or whether waiting before harvest is a more viable option. This is a practice 

commonly used in Canadian agriculture, where a farmer will harvest a strip of a field to test the 

moisture content and determine whether it is an appropriate time to harvest (D.Bailey, personal 

communications).  

 The moisture meter could also be used to test the moisture content during drying. It has 

been shown the respiration rate changes depending on the size of grains, and therefore different 

drying times may be needed for different types of grain or depending on kernel size from year to 

year (Bailey, 1940). The moisture meter would allow for the farmer to test grains before putting 

it into storage and ensure the grain is at an appropriate moisture content.  

 Overall, these would allow for the producer to ensure their grains are at lower moisture 

levels before putting them into storage, or would give them information on whether or not steps 

are needed to lower the moisture content. The result of this could be lower post harvest 

production losses, and more produce available.  

  

viii)! Transportation  

  

As Nepal is a land-locked country shipping from Canada cannot be done by ship, and 

therefore, the simplest method of transport is by air freight. No direct measurements as to the 

size of this package are given, but from the photos and the dimensions of the probe a reasonable 

guess is the product is 20 x 15 x 10 cm. The weight of the device is given as 320g (“Process 

Instruments,” 2015). If a box with a size 100 x 90 x 90 cm is shipped, 270 individual meters 

could fit. The total weight of this would be 86.4 kg.  



Bailey  
!

21 

 

 A1 Freight Forwarding is a company that ships from Toronto, Canada to Kathmandu, 

Nepal. The cost to send a box of the specifications before mentioned by air freight is estimated at 

$635.75 CDN (“A1 Frieght Forwarding,” 2015). This adds an additional charge of $2.35 per 

meter. This would bring the overall cost of this product to $240.35 CDN for the product, or 

19188.83 Nepalese Rupee, any taxes and tariffs would have to be added to this total.  

 

ix)! Target Audience  

 

The price point of this product is rather steep, and therefore the average Nepalese farmer is 

not the ideal consumer for this product. As this is the case, there are two ideal targets for this 

product. The first being larger farmers, and the second being groups of smaller farmers wanting 

to purchase this product to share. The Terai region of Nepal is a region where commercial 

agriculture is starting to become more prevalent (Joshi & Bauer, 2006). In this region 70% of 

farmer’s now sell their rice commercially (Joshi & Bauer, 2006). The result of this is more 

income, and therefore more money to invest into their operation. This increases the likelihood 

that these people would purchase this product. In regards to this product being purchased in a 

community, the product has unlimited usage and therefore can be used by many people at no 

added cost. This means if shared amongst many people the initial purchase price per person 

could be reduced and the benefit would still exist.  

 

x)! Competition  
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China and India are Nepal’s two biggest trading partners in terms of imports, with them 

providing 9.4% and 63.6% respectively (“Nepal,” 2015a). With imports of this magnitude there 

is likely already transportation systems developed to move products from country to country. 

Therefore, the costs of shipping would be lower. In addition, both of these countries are known 

for producing products at lower prices, this means that moisture detectors from these countries 

would be more affordable to the Nepalese consumer.  

The cost of Shimana’s product is extremely high when compared to other similar products. 

There are many moisture meters for sale through Alibaba for a fraction of the price, three of 

which are the Vetus tester, the Hedao and the MD7822 tester. All of these follow the same probe 

design as Shimana’s detector. The Vetus tester is able to test wheat, maize, rice and paddy, and 

comes at a price of $62-70 USD (“Alibaba,” 2015). The Hedao tester works with barely, corn, 

hay, oats, rapeseed, rice, sorghum, soybeans and wheat, and only costs $ 42-48 USD (“Alibaba,” 

2015). Finally, the MD7822 tester is the cheapest only costing $20-30 USD and is able to test 

wheat, paddy, rice and corn (“Alibaba,” 2015). These detectors do not have the same breadth of 

testing capability as the Shimana model, but the prices are much more viable to the average 

consumer in Nepal. 

 

xi)! Recommendation  

  

This is not the ideal product to be exported to Nepal, and is not even a viable product to 

export. The reason for this primarily stems from the price of the product. Given a GNI per capita 

of $730.0 USD (“Nepal,” 2015c), this product would take about 24% of the average person’s 

yearly income. The product does not provide enough benefit to justify spending of this 
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magnitude. However, the product does have some benefit, so the more economical competitors 

may be viable options. Furthermore, the average farmer would probably see more benefit from 

investing their hard earned income into better storage facilities, as a grain moisture detector 

cannot prevent spoilage only indicate it may become a problem.  
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