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Sammanfattning 

Den här rapporten baseras på ett kandidatprojekt inom magisterprogrammet för Design och 

Produktframtagning på Kungliga Tekniska Högskolan (KTH) i Stockholm. Projektet går ut på att 

ergonomiskt förbättra de manuella skördeverktyg som används vid steviaodlingar i Kina idag. 

Arbetet har utförts i samarbete med Granular, ett svenskt företag som arbetar mot den 

europeiska marknaden med steviaproduktion i Paraguay och Kina. Tanken är att den slutgiltiga 

produkten ska distribueras till de lokala bönderna kostnadsfritt. 

Stevia är en flerårig ört och dess söta blad är skälet till att man odlar denna växt. Bladen är 250-

300 gånger sötare än rörsocker och används som sötningsmedel i livsmedel både i sin naturliga 

form och efter raffinering. I vissa delar av världen används stevian i medicinskt syfte. Bladen 

skördas vanligtvis manuellt med hjälp av en kniv som ofta är tillverkad av lokala hantverkare. 

Efter skördning plockas bladen från stjälkarna för hand. 

En studie av traditionella kinesiska handverktyg har genomförts för att undersöka om det kan 

finnas några traditionella formgivningsprinciper som kan användas i utvecklingen av 

skördeverktyget. Genom en kombination av kunskap inom ergonomi, knivkonstruktionsmetoder 

och steviaproduktionens villkor och tekniker, har sedan två varianter av skördeknivar formgivits. 

Syftet med de nya verktygen är förbättra böndernas arbetsförhållanden och därigenom samtidigt 

effektivisera skördearbetet. 

 

Resultatet i det här projektet kan ses som ett förarbete för ett tänkbart fortsatt projekt i vilket de 

verktyg som används av bönderna i dagsläget kan studeras och där fältstudier och tester av 

produkten kan utföras. 
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Abstract 

This thesis is based on a Bachelor Project within the Master program in Design and Product 

Development at the Royal Institute of Technology (KTH) in Stockholm. The project is aimed at 

ergonomically improve the manual harvest tools that are in use in Stevia cultivation in China 

today. It has been carried out in collaboration with Granular which is a Swedish company, 

working towards the European market with Stevia production in Paraguay and China. The final 

product is supposed to be distributed to the local farmers for free. 

Stevia is a perennial herb and its sweet leaves are the reason for growing it. The leaves are about 

250-300 times sweeter than cane sugar, and are used as sweetening in food and drinks in its 

natural form or after refinement. It is also used for medical purposes in parts of the world. The 

plants are usually harvested manually using a knife which is often made by local craftsmen. 

Afterwards the leaves are separated from the stems by hand. 

A study of traditional Chinese hand tools has been included in the project to investigate if there 

are some traditional design techniques that can be applied to the development of the harvest tool. 

Through a combination of knowledge about ergonomics, the conditions for the Stevia production 

and general knife construction techniques, two variations of harvest knives have been designed. 

The new tools are supposed to enhance the efficiency of the workers as well as improving their 

working conditions.  

 

The outcome of this project can be seen as a pre study to a possible continuing project where the 

tools that are used by the farmers at the present point in time can be studied and where field 

studies and user tests ought to be made. 
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Introduction 

This thesis is based on a Bachelor Project aimed at ergonomically improve the manual harvest 

knives that are in use in Stevia cultivation in China today. It has been carried out in collaboration 

with Granular which is a Swedish private liability company, working towards the European 

market with Stevia production in Paraguay and China. Stevia, also called sugar leaf, is a 

perennial herb and its sweet leaves are the reason for growing it.   

Most of the vegetables and fruits consumed by humans are harvested by hand, and will most 

likely continue to be. Partly because a lot of crops require gentle handling and partly because of 

farmers lack of finance for buying reaping machines in large parts of the world. Developing 

ergonomically improved harvest tools are therefore of great relevance, especially in developing 

countries where a lot of the crop production is situated and hundreds of millions of people are 

engaged in this kind of work. These tools are meant to be handed out to the farmers by Granular 

or other interested parties for free, since Chinese farmers may not be able to buy or rent them. A 

suggested way of distribution is through the agents who work as a middle hand between 

Granular and the farmers. Perhaps they can also provide the service of sharpening the tools.   

 

A study of traditional Chinese hand tools has been included in the project to investigate if there 

are some traditional design techniques that can be applied to the development of the harvest tool. 

Through a combination of methods, based on gathering knowledge about ergonomics, the Stevia 

production and knife construction techniques, an ergonomically improved harvest knife will be 

developed. No tool in use at the present point in time has been available for analysis, until the 

final stage of the project. The new tool is supposed to enhance the efficiency of the workers as 

well as improving their working conditions.  
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Background 
Stevia Rebaudiana 

Stevia Rebaudiana (Bertoni) is a perennial shrub that comes from a family of 150 species. It can 

be described as an herb similar to a bush which means it has a woody stem at the base and gets 

more brittle closer to the top. Its leaves along the whole stem are the reason for cultivating and 

harvesting Stevia[1].  These leaves have a very sweet taste and can be used as a sweetener in 

food and drinks. The plants grow to be 30-100 cm and are harvested just prior to blooming. 

 

Figure 1. Dried specimen of Stevia Rebaudiana collected at The Swedish Museum of Natural 

History. Copyright of The Swedish Museum of Natural History. 
 

Stevia Rebaudiana is native to Paraguay where it has been used as a sweetener in teas and food 

for several centuries. It has also been considered useful in treating some medical conditions such 

as high blood pressure and obesity [2]. 

 

Market 

Today Stevia Rebaudiana is cultivated for commercial purposes in a number of countries such as 

China, Japan, Korea, Taiwan, South America and Israel [2]. China is the largest producer of 
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Stevia holding 80 percent of the world market. In Japan Stevia is widely used and has been since 

the early 70´s, today it holds approximately 50 percent of the sweetener market [3]. According to 

Granular Stevia is a “profitable crop”, i.e. it is a crop that gives the farmers a relatively high 

output.  

Stevia is banned in the European Union with the exception of France. But the European Food 

Safety Authority’s (EFSA) scientific Panel on additives has assessed the safety of the glycoside 

of interest, called rebaudioside A and based on that result established a level of acceptable daily 

intake [4]. This assessment has been sent to the European Commission and if approved a whole 

new market will be opened for Stevia distribution.  

This ban against Stevia in Europe has been due to the lack of knowledge about the effect on 

humans. For example not until recently has it been proved that these glycosides do not have any 

adverse effects on the human reproductive system or for the development of children [EFSA]. 

But many think this is about to change and that Stevia will work as a great competitor to cane 

sugar and other sweetening supplements in the future in Europe as well as other parts of the 

world [2, 3]. 

In the U.S certain refined Stevia preparations has been approved by the U.S Food and Drug 

Administration as an additive in food and drinks [5]. 

 

Final product or Rebaudioside A 

Through agents Granular buys dried Stevia leaves from the farmers. The leaves are transported 

to a refinery for further processing. Stevia contains eleven different glycosides, which give the 

leaves their sweet taste. Out of these eleven it is one, called rebaudioside A, which is extracted in 

the refinement process. The final product consists of a white fine-grained powder, which is about 

250-300 times sweeter than cane sugar.  

 

Agricultural conditions 

Granular buys Stevia leaves from approximately 8500 farming families nearby Dongtai City in 

the province of Jiangsu on the west coast of China, and together these farmers cultivate around 

1400 hectare.  

Below is a chart provided by Granular over some general agricultural conditions for Stevia 

farmers. Due to the one child policy and the tradition in rural China of living with the parents of 

the husband, it can be assumed that a typical family of five consists of grandparents, parents and 

their only child. In China both men and women work in agriculture and it is not unlikely that the 

distribution of men and women working in Stevia farms is fairly even [3]. 

 
General stevia farming and productivity information- China     
Average no. of farmers/ha 6 farmers 
Average no. of  ha/ farmer     0,165 ha 
Average no. of family members  5 persons 
Average no. of family  members working in each farmer family 4 persons 
 

As shown above each farmer cultivates relatively small areas, it is not unusual to cultivate only 

one mu, which is equal to 1/15 of a hectare or around 667 m
2
 [6].  
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Harvesting techniques 

In China the Stevia plants are harvested once a year in the fall. Cuttings are taken from the 

harvest and brought up in green houses for planting in springtime. This means the farmers only 

have to make one single purchase of seeds or cuttings at the time for the first planting occasion. 

The Stevia plants are usually harvested manually using a cutting knife with or without saw teeth. 

Figure 2 shows an example of this kind of knife, taken by a Stevia farmer and received in the 

final stage of this project. As a rule this knives are manufactured by local craftsmen. One can 

therefore assume that they have slightly varying design in different geographic areas.  

 

Figure 2. Working tool used in Stevia harvesting. Image source: Granular. 

The picture shows a knife that has a long metal handle and a knife edge almost perpendicular to 

the shaft. The blade is rather small, sometimes only about 4-5 cm long and 1 cm wide. It is 

usually not so sharp, but thicker than a usual knife, according to Limin, chief representative for 

Granular in China.   

Usually the Stevia is harvested in the morning. It is done in a bent standing position, using a 

pulling movement. Several plants are grasped and cut off by the stem at the same time, approx. 5 

cm above the ground. They are then put into bags tied around one side of the workers waist, see 

figure 3. 
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Figure 3. Farmers harvesting Stevia plants. Image source: Granular. 

The harvest is gathered in a pile in the yard, and since it is important to be gentle in handling the 

leaves, they are separated from the stem by hand, see figure 4. The leaves are spread out to dry 

on the ground by wind and sunshine before the evening dew arrives. It only takes a couple of 

hours. 

 

Figure 4. Pulling the leaves off by hand. Image source: Granular. 
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Finally the leaves are packaged into bales and carried to collections points by horse and carriage 

or alternative ways of transportation, see figure 5. 

 

Figure 5. Crop on the way to a collection point. Image source: Granular. 
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Methods 

To construct an ergonomically enhanced harvest knife a combination of methods has been used. 

Through studying traditional hand tools and scientific articles concerning hand tool ergonomics 

combined with consulting experts this project has been carried out. 

Traditional Chinese hand tools 

Initially one of the aims in this project was to look at traditional Chinese hand tools and see if 

those forgotten techniques could be of value in the development of the new harvest tool. The 

choice of using this method was based upon the assumption that hundreds of years of trial and 

error could have led to the design of user friendly tools. Through Asian curator Håkan Wahlquist 

at the Ethnographic Museum in Stockholm a collection of photos of traditional Chinese 

agricultural hand tools was accessible, taken in 1927 by the archeologists and geologist Johan 

Gunnar Andersson.. 

Out of these a few photos were selected that could be of relevance in developing the new 

harvesting tool. These tools have been used as harvesting knives and therefore functioned as 

inspiration in this project, see Figure 6. Two of these were picked out and ordered from the 

archive at the Ethnographic  Museum for further investigation. Since the archive was under 

reconstruction these samples were not made available until the last few days of the project. They 

weigh around 100-150 grams each. 

 

Figure 6. Traditional harvest tools from the Johan Gunnar Andersson collection at the Museum 

of Ethnography. 

Hand tool ergonomics 

To identify factors of importance in designing an ergonomically adjusted tool a number of 

scientific studies and articles concerning the subject has been reviewed. It is obvious that 
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ergonomically designed handles can allow a higher level of work efficiency than a lot of 

conventional tools do [7]. Things which enhance the ergonomics in knives are e.g. the shape of 

the handle and blade and material properties.  

 

Experiencing discomfort when using hand tools can reduce both the efficiency and satisfaction 

of the workers. It can also lead to musculoskeletal disorder, which results in sprains, strains and 

back injuries [8]. This is a reason for employers to provide their employees with ergonomic 

tools. In this context discomfort is referred to as lack of comfort. [9].  

One study shows that reliability, functionality, fit in hand and easy to use are the factors most 

related to comfort. Of less importance are solid design, professional appearance, styling and 

color [9]. This has thus been secondary in the development process. 

Since both women and men work in the Stevia cultivations the harvest tool will be developed 

suited for as many as possible. An alternative would be to make two different sizes. 

Construction of knives 

To find out how knives are produced today, a product developer at Mora of Sweden has been 

contacted. Mora of Sweden is a company with a long history that is especially known for their 

craftsmen knives. And, just as the company is described on its website as combining traditional 

craftsmanship with rational production through skilled craftsmen, this contact turned out to be of 

great usefulness in the project. 

 

Stevia 

Professor Arne Anderberg at the Department of Phanerogamic Botany at the Swedish Museum  

of Natural History has provided knowledge about the Stevia Rebaudiana plant and has also sent 

pictures of sample of the plant, stored in the archive of the Botanical house in Stockholm[11]. 
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Limitations of study 

Since no sample of a tool used for Stevia harvesting in China today has been available until the 

last minute, and no field studies could be carried out, the final outcome of this project is based on 

knowledge gathered as described in the previous chapter. In combination with a lack of detailed 

knowledge of the conditions for harvesting Stevia, this makes it difficult to decide whether the 

final design is of relevance for its field of application. This can only be investigated through 

empirical testing. Therefore the designs presented in this project can be seen as suggestions of a 

suitable tool for harvesting Stevia. 

 

It is also important to clarify that the analysis of the traditional harvest tools made by Håkan 

Wahlquist and Pär Brask are assumptions made from their professional experience and are no 

absolute truths.  
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Analysis 

Designing the harvest knife 

In the process of choosing materials and design for the handle and blade different alternatives 

has been compared and analyzed. The final choice is primarily based upon the ergonomics 

aspects of usability in terms of grip comfort and efficiency. All the aspects presented below have 

together been the basis for designing the new harvest knife. 

Today it is common to develop ergonomically designed tools, presumably due to the high 

demand for products that are comfortable, efficient and easy to use without too much stress on 

the body. What might be a side effect of this trend is that designing a tool for one grip, and one 

grip only, puts limitations on varying ways to hold it and maybe also limits the area of use[10]. 

This aspect has been taken into consideration and an adjustment between ergonomics and 

applicability has been part of the design process.    

Traditional harvest knives 
The two traditional harvest knives that were mainly studied in this project turned out to be quite 

similar in appearance to the one used today. Especially the old knife with a handle perpendicular 

to the blade is similar in shape to the modern knife, see figure 7. However the modern knife has a 

round handle made out of metal, unlike the old ones with wooden handles. The old wooden 

handle is also thicker and is narrower at the base (close to the blade) and wider at the top since a 

pulling movement probably has been used when harvesting.  

 

Figure 7.Traditional and modern tool in comparison. 

During the larger part of the project, before receiving the picture of the tool used for Stevia 

harvesting, another traditional harvest knife was mainly studied, see figure 8. 
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Figure 8. Traditional harvest knife. 

This knife has a rather different design, especially the blade. The narrow tip of the blade, which 

has not been sharpened, is meant to be stuck in between the stems of the plants to separate them 

and reduce the risk of pushing or folding surrounding plants, and thereby damaging them [10]. 

The bent shape of the blade also makes it easy to catch the plants before cutting them off. The 

blade is rather sharp with microscopic saw teeth, only seen at close quarters. The sharpness of 

the blade indicates fragility in the harvested crop, it has most likely been used to harvest some 

kind of eatable grain, with a more woody texture then for example rice [12]. With a pulling 

movement towards the body the crop cut off. It weighs 140 grams and has a top diameter (closest 

to the blade) of 20 mm and a base diameter of 35 millimeters.  

The handle 

Material 
The hand tool in use today has a metallic handle as seen above in figure 8. In developing a new 

knife that is comfortable to use, a metallic handle has not been an option. This is due to the 

characteristics of metal in terms of being slippery when wet, its hardness and the sensitivity of 

the surface to changes in temperature, i.e. it gets warm and cold easily.  Material of interest has 

thus been wood and plastic, where wood is the commonly material used in the handles on 

traditional tools.  
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Wood or plastic 
A comparison between using wood or plastic in the handle has been carried out. Increased 

friction between hand and handle can enhance the grip. Total friction should be avoided though, 

since it can cause skin damage [7]. Prior scientific work shows that the friction between hand 

and handle are greater when using plastic materials than using wooden material, especially if a 

foam grip can be used or a layer of elastic applied to the surface, as often used on tooth brushes 

[13, 14]. The foam grip however did have a negative impact on the grip force due to the softness 

of the foam and a feeling of lesser control. Even though, most of the people participating in the 

study preferred to use the foam rubber grip over the wooden one. 

 

In an article from the International Journal of Industrial Ergonomics a subjective judgment chart 

shows that a hollow fiberglass is viewed to be less slippery, tactile and uncomfortable than a 

wooden one [14].  

Nylon 
Nylon is a material that endures the most common chemicals and is fairly cheap [15]. Therefore 

this is a material that can be used in the final product. If there is room in the costs a layer of 

elastic can be applied to enhance the grip.  

Manufacturing 

A benefit in using plastics is that the handle can be manufactured through injection molding 

which is a relatively cheap manufacturing technique. In this case it also means that the handle 

can be molded straight onto the blade. In another words there will be no need for any further 

assembly work [15].      

Design 
For maximal comfort and minimal stress the tool handle should be oriented to position the hand 

in line with the forearm during use. Repeated use of the hand tool with the wrist in bent position 

can cause inflammation, chronic pain and possibly permanent damage to the wrist. [7] 

The force should be divided over the palm, preferably over as large part of the surface as 

possible. At the same time the handle should be small enough to allow the fingers to be wrapped 

around it. The grip force produces a resistance against shocks that might cause the object to slip 

from the hand [16]. 

Optimal diameter for handles 
To calculate the optimal diameter for the handle a relation between hand size and grip breadth 

has been established in prior ergonomic studies, as displayed below [16], for graphic description 

see figure 9. 

 
 𝑂𝑝𝑡𝑖𝑚𝑎𝑙 𝑎𝑛𝑑𝑙𝑒 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 =  (𝑜𝑝𝑡𝑖𝑚𝑎𝑙 𝑎𝑛𝑑𝑙𝑒 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒)/𝜋

=  {𝑖𝑛𝑠𝑖𝑑𝑒 𝑔𝑟𝑖𝑝 𝑏𝑟𝑒𝑎𝑑𝑡 × 𝜋– (𝑚𝑖𝑑𝑑𝑙𝑒 𝑓𝑖𝑛𝑔𝑒𝑟𝑡𝑖𝑝 𝑙𝑒𝑛𝑔𝑡 
+  𝑡𝑢𝑚𝑏 𝑡𝑖𝑝 𝑙𝑒𝑛𝑔𝑡)/2}/𝜋 =  𝑖𝑛𝑠𝑖𝑑𝑒 𝑔𝑟𝑖𝑝 𝑏𝑟𝑒𝑎𝑑𝑡 –  0.133 × 𝑎𝑛𝑑 𝑙𝑒𝑛𝑔𝑡/𝜋 
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Figure 9. Optimal handle diameter in relation to thumb and middle finger. 

The relation shows that the greatest grip force will be achieved when the centre of the tip of the 

long finger and the tip of the thumb is in line. This measure shall not be exceeded if a good grip 

is strived for; rather it should be reduced than increased. To fit as many as possible the grip 

diameter should be adjusted to the 5
th

 percentile of the female population [17]. Unfortunately no 

anthropometric data of hand size in the Chinese population has been found. 

 

The relation shown above applies to cylindrical handles, but even if this is not the shape of the 

final product it can be used as an objective in the development process. [16] 

Handle length 
The handle will stretch outside the range of the hand, i.e. a part of the handle will be a bit longer 

and stick out at the bottom. This is to avoid rubbing against the edge of the handle [7]. Based on 

anthropometric data of the Chinese population and to fit as many people as possible, the length 

of the handle should be adjusted to the maximal hand width; it should be adjusted to the 95
th

 

percentile of the male population. This width plus 0, 5 centimeters extra on each side of the hand 

gives a suitable handle length. Sharp edges should be avoided in general.  

The long handle of the current hand tool is assumed to minimize the need to bend over, since the 

plants are cut of approx. 5 cm above the ground.  This has been taken into consideration in 

designing the new harvest knife, since it is important to reduce the strain on the body demanded 

by the bent posture.  

Handle shape 
The shape of the handle affects the way you hold it, and this seems to be a main factor for 

reducing or eliminating fatigue in the user [7]. The knife should not be completely round; it is 

suitable to have an oval shape in order to fit as many grips as possible. According to Pär Brask, 

product developer at Mora of Sweden, the classic Mora knife with its oval spool shaped grip has 

one of the best grip designs, see figure 10. 
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Figure10. Picture of the classic Mora knife. Image source: www.moraofsweden.s.e 

 

If the handle is broader in the area where it is pressed against the heel of the hand it will 

minimize stresses in this part of the hand [7]. This cone shaped type of handle is seen in the 

traditional tools. These handles get thicker at the top where the heel of the hand is likely to be 

situated. This also makes the handle suitable for different hand sizes when it enables you to vary 

the placement of the hand to get the best grip. 

 

It can be appropriate to orient the thumb on the handle. It is usually achieved by a concave cavity 

near the base of the handle [10].This will give the hand a sense of direction in relation to the 

blade of the knife. However that means that the knife will only be best suited for either right- or 

left handed persons. Because an indisputable majority of the world population is right-handed, 

the product will be made for those in the first place. That does not mean it cannot be used by left-

handed as well.  

Safety 
A pulling movement is used in the harvesting of Stevia today, therefore the need for a safety 

edge between the handle and blade may not be necessary. However, the knife might be used for 

other tasks than harvesting and that motivates some kind of protection.  The pulling movement 

also requires a widening shape of the handle, from the base to the top, since this causes desirable 

friction when pulling which prevents the knife from slipping out of the hand. 

Weight 
The weight of the is assumed to be similar to the weight of the traditional ones 

 

The blade 

Considering the woody characteristics of the Stevia plant, the knife edge ought to be rather 

sharp.  Edge angles of approx. 20-25 degrees are thus suitable. It should presumably be made 

without any saw teeth, but if saw teeth would be of interest they ought to be microscopic. The 

blade will be made out of unalloyed carbon steel, with a carbon content of 0,6 -1 %.[10] This 

achieves a hardness of the blade sufficient to be used as a cutting tool [18]. Using carbon steel 

also provides sharpness possibilities for the farmers, i.e. sharpening the knife edge by equipment 

available on the farm or in the nearby surroundings.  

If, for example, stainless material should be used the methods for sharpening the knives would 

be much more expensive and advanced [10]. It is not unlikely that a lot of farmers today might 

have a grindstone in connection to their farm and this can be used for sharpening carbon steel but 

not stainless steel.  
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The shape of the blade, its curvature and thickness, is hard to dimension without testing and 

more detailed knowledge of how the plants are cut off. What underlies the choice of blade in the 

final product is the blade design of traditional harvest knives used for similar purposes and the 

proposal made by Pär Brask to use a curved blade for these purposes, since it makes it easier to 

collect the plants to be cut off,. Therefore it could be shorter blade perpendicular to a longer 

handle, see figure 7, or bent like a sickle and a bit longer with a shorter handle, see figure 8.  
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Final model 

The conclusions in the analysis resulted in sketches and 3D-models designed in Rhinoceros. This 

is a first attempt to making an ergonomically adjusted harvest knife. Since no useful 

anthropometric data has been found, the measurements used in the sketches of the handle are 

based on the writers hand size.  

Two different designs of the knife are suggested. One shaped more like a sickle and one with a 

blade perpendicular to the handle, see figure 11 and 12. 

 
 

Figure 11. Sketches of suggested design. 

 

 The position of the hand in relation to the handle in the sketches is based on the formula for 

optimal handle diameter. The placement for the thumb cavity is positioned after the writer’s 

hand. The length of the hand is also adjusted to leave a part of the handle sticking out at the top 

when grasped. 
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Figure 12. Design suggestions for the harvest knife. 

Both knives have got similar handle shape, designed to make the grip more ergonomic than on 

the knife in use today. This has been accomplished through a plastic handle with an oval shape 

wider at the top and narrower close to the blade. The knives also have safety edges between the 

blades and handle. A cavity for supporting the thumb is situated on left side of the handle, 

approx. where the thumb would be positioned if the handle is grasped close to the top. The exact 

position of this cavity needs to be examined through further testing of the handle, figure 13 

shows a view of the handle as seen from the bottom. It could be an option to exclude the cavity 

since it might put limitations on the ways to hold the tool. 

 

Figure 13. Perspective of the handle from the bottom view. 
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To make harvesting easier the handle is rather long. This reduces the need to bend over when 

reaching for the plants. See figure 14 for front views. 

 

Figure 14. Front view of the two knives. 

The knife blades have different shape as seen below in Figure 15 and 16.  

 

 

Figure 15. Sickle shaped blade. 

The sickle shaped blade has a narrow tip to avoid damaging surrounding plants, just as one of the 

traditional harvest knives. The perpendicular blade might make it even easier to catch the plants 

before cutting them off. Which design is better need to be examined through testing in a real 

harvest situation. 
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Figure 16. Perpendicular blade. 

The perpendicular blade design was an alternative that was drawn in the final state of the project 

as a result of seeing the tool that is actually in use today. Since it had the same design as one of 

the traditional tools used for harvesting, in combination with the need for a bent blade to enable 

gathering the plants before cutting them off, this type of design was included as an alternative to 

be tested in a continuing project. For further images of the knives see appendix 1.  
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Discussion 

 Hundreds of millions of people work in agriculture today, most of them in developing countries, 

using hand tools that have been mass produced, made by local craftsmen or by themselves. The 

market for making ergonomically adjusted hand tools that are relatively cheap is therefore huge. 

Considering the fact that manual tools are thought to stay with us in spite of the rapid 

technological development, it is of great interest to focus on this market. It would benefit not 

only the farmers, but also the final producers if harvesting methods became more efficient and 

human friendly. 

 Since a field study was not within the limits of possibilities in this project, and since no example 

of an existing tool used by Chinese farmers in Stevia harvesting today has been available, this 

thesis mainly concerns the pre study. The main focus has been to gather knowledge and 

information about ergonomics aspects for manual hand tool design and traditional Chinese hand 

tools, the Stevia harvesting conditions in China, and knife manufacturing process. It is hard to 

determine whether the knives developed in this project really is suitable for these types of 

harvesting tasks, since it cannot be tested.  

A lack of information when it comes to the harvesting situation of Stevia farmers in China has 

been a main issue. The knowledge that has been received has not been available until the last 

couple of weeks, e.g. the picture of a typical tool used in Stevia harvesting today was received 

only two days before the dead line of the project. These conditions have lead to a situation where 

assumptions has been made which have been overthrown by new information, sometimes in the 

last minute.  

Therefore I would call the final outcome of this project a pre study for a continuing project that 

ought to contain both field studies and user tests.  

It is also hard to decide whether traditional craftsmanship really is ergonomically adjusted. I 

have read comments from researchers saying that if a tool has been used for thousands of years, 

as the knife or the shovel for example, it is not a matter of course that it has led to an optimally 

design for human use[14].  

When it comes to the current tool used today the local craftsmen might not have sufficient 

knowledge of ergonomics, so it is not unlikely there is room for enhancements to be made in 

different tools used for many purposes. 
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Appendix 1 
Front view of sickle. 

 

 
 

 

Different views of knife with perpendicular blade.  
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