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Abstract
There is a great consensus about the crucial role of perennial crops in an agricultural economy of a country. 
The paper aims (1) to identify the differences in the costs and profits of perennial crops produced by two 
study groups, a group producing coffee (GpC) and a group producing pepper (GpP) over two crop years 
2016/2017-2017/2018; (2) evaluate the evolution of the economic performance of each group during two 
years; and (3) examine factors influencing the farm profitability. By using the mixed data from a household 
survey conducted in three sub-regions of Dak Lak province, Vietnam, a financial verification is used  
to explore the economic incentives between two groups and a discriminant analysis is undertaken to classify 
the determinants of the farm profitability. The results perform that the GpC is generally lower input costs 
and economic benefits than the GpP. The decrease of economic indicators of the GpP during two years, 
meanwhile, is more significant than that of the GpC in the same period. In addition, the GpP is likely to invest 
more inputs, heavily use chemical cost, be more susceptible to pests and diseases, and the volatile market 
conditions in comparison to the GpC. Categorically, the variable cost and reduction rate in terms of value-
added, net farm income (NFI), profit, labor productivity, and the ratio of NFI to family labor of the GpC have 
lower than those of the GpP, respectively, during two years. Furthermore, in similarly conditional practices,  
the perennial crop farms generate different returns depending on experience, training, other income,  
and gross outputs. The findings provide information for farmers to make accurate decision about coffee  
and pepper farms production as recommended by reducing the quantity of fertilizers, allocating resources  
and diversifying crop systems. Additionally, the empirical results also offer policymakers the farms sustainable 
development at local and national levels. Going forward, authors suggest these factors be considered  
in the future.
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Introduction
The various dimensions of the vital role of perennial 
crops in the livelihood and export earnings are well 
captured in the literature. For example, perennial 
crops subsidized significantly to food, fuel, goods 
for export, and jobs, as well as environmental 
and cultural benefits. In addition, perennial crops 
contributed to the reducing deforestation (Peter  
et al., 2003; Angelsen, 2010; Dinh et al., 2017).  
On the other side, the practices of agricultural sector, 
in general, and cropping system, in particular, 
had undergone the times, the local, regional, 
international economic situation by ecological, 
socio-economic transformation (FAO, 1999).  

Yet, there are limitations on empirical evidence  
of economic changes of perennial crop farms.

In Vietnam, perennial crops introduced at the end 
of the nineteenth century by the French. Currently, 
these products have become major commodities 
and driving forces for economic growth and export  
earnings. As statistical data, perennial crop 
growing area reached over 2.2 million hectares,  
in which approximately 1.8 million hectares produce  
over 4 million tons including coffee, pepper, rubber, 
cashew and tea, concentrate largely on the Central 
Highlands, namely Dak Lak, Dak Nong, Gia 
Lai, Lam Dong, and Kon Tum provinces thanks  
to the favorable conditions (GSO, 2019).  
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Over the past quarter century, the agricultural sector 
has developed such significance that many countries 
tried to learn from those Vietnamese successes,  
in which perennial crop section reached explosive 
growth of export earnings. Since 2000s, Vietnam 
ranked among the top five global exporters  
of perennial crop products. For instance, Vietnam 
was one of the world’s largest producer of coffee 
and the world’s leading exporter of black pepper 
made up relatively 1490 and 100 thousand tons, 
earning 2880 and 134 million USD in 2017 
–2018, respectively (GSO, 2019; JICA, 2012). 
Notwithstanding, other authors such as (Slater 
et al., 2007; Ha and Shively, 2008) demonstrated 
that the perennial crop production may face 
many difficulties (i.e., production is smallholders  
and susceptibility to natural disasters  
and vulnerabilities from trade fluctuation). Thus, 
challenges of perennial crop production lead 
to reduction of households’ income, as well 
as significant negative impacts on the national 
economy. Meanwhile, the perennial crops are 
not well-adapted into other types of farming due  
to their long economic lifespans and high startup 
costs (Thuy et al., 2019 a; Gunathilaka et al., 
2018). Consequently, understanding the evolution 
of cropping system is essential to raise farm 
productivity, identify the management practices 
and provide the ensuring farmers’ income  
in the future (Herridge et al. 2019; Stillitano et al. 
2019).

Dak Lak province has the largest basalt soil area 
to create extremely advantageous conditions  
for well-grown perennial crops. Remarkably, 
coffee productivity dominated at about 30% 
while pepper output occupied approximately 40%  
for the whole country in 2018 (GSO, 2019).  
Over the years, perennial crops have changed 
dramatically being usual dynamic of requirement. 
Despite its advantages and positive development 
trends, provincial perennial crop production has 
faced with numerous constraints due to price  
fluctuations, climate changes, and pests  
and diseases. Meanwhile, most literature only 
focused more on coffee farming and have a few 
studies compare monetary benefits between 
perennial crop farm approaches (Chau, 2007;  
Thi Duong Nga and Thuy, 2017; Ho et al., 2017; 
Thuy et al 2019b). In overall, there is an obvious 
need to know the economic earnings and evolution 
of two group producing perennial crops in order 
to understand how changes and how well of each 
perennial crop group during a period. 

This study focuses on comparing the economic 
performance of two groups, a group producing 

coffee (GpC), which is categorized into coffee 
specialized farms and diversified farms, where both 
kinds of farms have the similar about the practices 
and characters such as the age, input items,  
and calendar as well as are dominant approaches  
in research sites, and a group producing  
pepper (GpP) which is categorized into pepper 
specialized farms and diversified farms. Another 
aim is to monitor the evolution of economic 
viability across two groups of 2016/2017 
–2017/2018. The remaining part of this paper 
highlights factors affecting farm profitability. 
The results provide empirical evidence to design 
perennial crop production strategies regarding 
what they grow and how they grow under real-
life conditions. Furthermore, the negative and 
positive determinants need to decrease or improve  
for the coming years. 

Materials and methods
Selection of study sites

Classification of regions depends  
on the ecological and suitable land criteria 
(fertility capacity classification)

Source: Author’s creation and adapted from (Thong et al, 2017) 
Figure 1: The distribution of perennial crop in Dak Lak province 

and Map of the study sites.
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According to (FAO, 1999), to obtain  
the identification and localization of agro-
ecological, and socio-economic situation  
in the different systems, selected zones should 
have similar characteristics.  Furthermore, in terms  
of agriculture, cropping system analysis is 
carried out on smaller communes or villages  
to achieve the same resources and examine properly 
cropping systems (Diepart and Céline, 2018). 
This study is operating in Buon Ma Thuot city, 
CuMgar and CuKuin districts of Dak Lak, which 
have homogeneous fertility and adequate weather 
conditions, the largest of coffee area (CuMgar), 
the third largest of pepper area (CuKuin);  
and favorable market conditions, transportation, 
agri-services and the longest history of perennial 
crop production (Buon Ma Thuot city). Three 
sub-regions have dominant coffee and pepper 
approaches of specialized and diversified farms. 
Therefore, from three sub-regions, three communes 
and three villages are chosen based on the popular 
level of coffee and pepper farms. This information 
is provided by local authority discussion. In other 
words, the existence level of above two groups 
of coffee and pepper is the criterion to select  
the communes and villages. 

Stratification of perennial crop systems/ Target 
perennial crop systems selection

As (Barral, 2012), in the limitations on time  
and resources, it is better to confine the number  
of cropping systems study rather than implement 
many cropping systems in order to reach  
the accurate information. In this study, our effort 
concentrated on the coffee and pepper farms  
and the study used the cross-sectional data  
in 2016/2017 and 2017/2018.

Selection of surveyed farms and households
Selected farms
Regarding the sample size, it depends  
on the provincially farm scale. As statistical data, 

over 90% of producers hold around 1.5 hectares 
per households. Thus, in order to have exact  
and detailed analyses, the selected perennial crop 
systems are from 0.5 to 2 hectares with farms age 
over three years. The first group is labeled the group 
producing coffee (GpC). Similarly, the second 
group is called the group producing pepper (GpP). 

Sample size
According to (Diepart and Céline, 2018), there 
is no rule about the household sample size  
of the research sites. Yet, as reported by (Salvatore 
and Reagle, 2002), selected households (n = 0.1*N,  
with N: populated size or statistical units) could 
have the same probability of being selected.  
For instance, if the sample rate is 10%, meaning  
the sample size represents 10% of population (FAO, 
2016).
From the list of perennial crop farmers  
in the villages, by using the random sampling 
method, the coffee and pepper producers including 
specialized and diversified items are collected. 
At the end of this process, the total farmers are 
gathered making up 86 households. However, 
because each household often owns more than one 
plot in surveyed regions, total number of plots is 
larger than number of interviewees. The sample 
distribution is presented in the Table 1.
In-depth interviews, Focus Group Discussion  
and face-to-face interview techniques as follows:

	- In-depth interviews: Key people, such  
as elderly people, heads of communes  
and villages, and experienced farmers, are 
selected as subjects to provide preliminary 
information in the research sites via intensive 
individual interviews;

	- Focus Group Discussions (FGDs): one FGD 
is conducted in each surveyed commune  
with 6 - 8 farmers to explore the historical 
trends in perennial crop production  
and marketing practices;

Region Commune Village (N) Populated size Selected households 
(n=10%*N)

BMT EaKao Cao Thanh 300 30

CuMgar Cu Suê Tu 310 31

Cu Kuin EaKtur Muoi 250 25

Total of households 86

Group-farming Production group Farms

Group producing coffee (GpC)
Specialized coffee production 32

Diversified by intercropping coffee production 30

Group producing pepper (GpP)
Specialized pepper production 28

Diversified by intercropping pepper production 30

Total 120
Source: own processing

Table 1: The sample of households and farms.
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	- Household surveys: a questionnaire is used  
to collect information about demographics 
and household characteristics, input  
and output data, and socio-economic profiles 
relating to perennial crop production.  
The field surveys were conducted  
into two stages of two crop years  
in 2017/2018 and 2018/2019.

Data analysis

Analysis method

In this research, farm profile, cost-return  
and comparative analyses are used to identify 
the differences in economic performance  
of the two groups and discover the changes of costs 
and benefits in each group during two crop years, 
in addition to descriptive statistical analysis such 
as percentages, means, charts and growth rate.  
By using cost benefit analysis (CBA), many 
indicators such as production cost, revenue, 
value added and profit are computed to indicate 
which group have the best economic performance  
and how the changes of each groups during two crop 
years under similar practices. CBA refers to have  
a systematic approach to make decisions on which 
group creates more benefits as well as whether 
or not implement an investment under limited 
resources (Quah and Mishan, 2007; Odum, 1983). 
Meanwhile, the economic performance indicators 
are a foundational requirement for enhancing 
market efficiency and decision-making (FAO, 
2016). This analysis utilizes the Mann–Whitney test 
to examine the significant difference between two 
independent groups (GpC and GpP) and dependent 
variables including input cost items and economic 
performance indicators. Alternatively, in this study, 
the Mann-Whitney test uses to understand whether 
continuous dependent variables, which are namely 
production cost items, gross output, net value 
added, net farm income, profit, labor productivity  
and GO/IC, differ based on two group of the GpC  
and the GpP or not. The calculation of costs  
and benefits is to follow some authors (Hill  
and Bradley, 2015; Newton et al., 2012 ; Cochet, 
2015). The statistical tool SPSS 22.0 version is 
used to analyze the data.

Econometric analysis

The objective of this study is to find main factors 
affecting the farm profitability. In other words, 
the study has attempted to understand why some 
perennial crop farms are more profitable than 
others. Alternatively, in this study, the determinant 
analysis measured the impact of factors on farm 
profitability by examining differences among 

two groups categories, including (Non-profit <0: 
failure group; Profit >0: successful group (No case  
of profit=0)). 

In literature, many factors have been found to be 
significant in explaining the farm profitability. 
(Tey and Brindal (2015) found that these factors 
related to management and financial capacity, 
farm resource quality and operations, farm  
and financial management and skills. Meanwhile, 
Lan et al. (2018) argued that the different 
profitability could be relied on crop typologies, 
input access and prices, households types and local 
context.

In this study, most of failure farms belong  
to ethnic households. Therefore, we expect there 
are differences in both farm practices. In other 
words, we suppose socio-economic characteristics 
between Kinh and other groups are driving forces 
for the changes of farm profitability, in which skills 
such as practical experience and training attempt 
to understand. It noted that the Kinh group is  
in the majority while the other groups is indigenous 
and migrated   households (Thai, 2018). Moreover, 
the economic condition as Gross output, which is 
controlled by the crop price and yield, is another 
factor (Lososová and Zdenek, 2014). Note that  
the data, which is only in 2017/2018 year, utilizes  
to examine the changes of farm profitability. There 
is, therefore, a constant of selling price. The output 
is hypothesized by the effect of yield, where crop 
and farm profiles can be reasons such as soil, pests 
and diseases, and age of trees (Ho et al, 2018) 
(Table 2).

Explanatory 
variables Description Variable

Households’ 
characteristics

Age of household head (Years) AGE

Gender (=1 if Male) GEND

Ethnicity (=1 if Kinh people) ETH

Education (Years) EDUC

Training (=1 if trainers) TRAI

Experience (Years) EXPER

Family workforce (Laborers) FWORK

Economic 
condition Gross output GO

Source: own processing
Table 2:  Variables description.

For qualitative variables, a change from 0 to 1, 
leaving all other variables constant at their mean 
is reported. Specifically, GEND is a dummy 
variable that presents the gender of the farmer;  
it has a value of 1 for men and 0 for women. 
ETH is also a dummy variable to measure  
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the ethnicity of households. It takes the value 1,  
if the households are majority group of Kinh  
people; 0, if they are indigenous and migrated 
people. It is expected that the majority group get 
higher benefits than the others. TRAI measures 
the farmers participating in training program  
and applying knowledge for their farms. It takes 
the value of 1 if the farmer participates in training 
programs, and 0 if otherwise. It is hypothesized 
that the training program has positive influence  
of farm profitability. Quantitative variables include 
Age of Head (AGE), EDU (Education), Experience 
(EXPER), FWORK (Family Workforce) and Gross 
Output (GO).

At the same time, a multiple discriminant analysis 
is used to measure the impact of socio-economic 
characteristics of households and farms’ output  
on the performance of different perennial crop  
farms. Alternatively, a determinant analysis 
is applied as a quantitative method to clarify  
the factors causing a problem and reviewing  
the linkages among these factors (Landau  
and Everitt, 2003; Trong and Ngoc, 2008).

The discriminant equation: 

F = β0 + β1X1 + β2X2+….+ βpXp + ε,  	 (1)

where F is variable form by the linear 
combination of the dependent variables. X1....Xp 
are the independent variables (socio-economic 
characteristics of households and gross output).  
β0 is constant. β1..p is the discriminant coefficients. 
The aim of discriminant analysis is to test whether 
the classifications of Y groups depends on at least 
one of the Xi.

Results and discussion
Statistical descriptions of the group producing 
coffee and group producing pepper 

Generally, the average cultivated areas  
of the GpC and the GpP are similar, estimated  
to be about 0.9 hectares per farm group. It means that 
perennial crop farms are characterized relatively  
by smallholders as reported by (World Bank, 

2016). In addition, the densities reach 936 trees/ha  
in the GpC and 1197 trees ha in the GpP,  
respectively, which are lower than the technical 
standards (1100 coffee trees/ha and 1700 pepper 
trees/ha) (Thong, 2015). Moreover, the yields 
among the GpC and the GpP are 2.0 tons for coffee 
bean and 1.9 tons per ha for dried black pepper, 
which are smaller than for the nation and other 
countries such as Indonesia and India. What is more,  
the numbers of crop losses are 24 coffee trees/ha  
and 32 pepper trees/ha, respectively (Table 3).  
One reason is that, with respect to the GpC,  
the considerable expansion of planting onto less 
suitable or un-suitable regions (equivalent to 20% 
in Dak Lak and Lam Dong) and the age of the coffee 
tree stocks (i.e., over one-third of the provincial 
coffee growing area was aged 15–20 years) are likely  
to heavily affect. Meanwhile, concerning  
the GpP, in the previous years, due to very high 
selling price, excessive fertilizers were applied  
for plantation, which can lead to the soil acidification,  
the infectious diseases, the low yield and crop 
losses. In order to support this argument, authors 
(Ton and Buu, 2011; Oanh, 2019; Scherr et al., 
2015) depicted that over 2000 ha were lost in 2018 
due to pests and diseases such as foot rot (caused 
9%–95% of economic losses) and yellow leaves.

The evolution of economic efficiency between  
the coffee farm and pepper farm groups

The change of input costs among the two farm 
groups 
Table 4 shows the input cost items among the two 
groups and the variances in each group during  
the period of 2016/2017–2017/2018.

The results exhibit that the GpC demonstrated 
lower variable costs, which were estimated to be 
1.01 thousand in 2016/2017 and 1.14 thousand 
USD in 2017/2018, than the GpP, whereas  
the GpP had variable costs of 1.83 thousand  
and 1.67 thousand USD/ha, respectively. Moreover, 
the GpC is considered being more suitable  
for smallholders having rarely available 
savings and facing considerable dilemma  
in accessing credit (Hurri and Quang, 2015; Birner  

Items
GpC (n = 62) GpP (n = 58) Sig

Mean SD Mean SD

1/ Sample size (ha) 0.93 0.6 0.92 0.4 NS

2/ Density (tree/ha) 936 125 1 197 213 NS

3/ Age of farm (years) 16 8 7.5 4 0.00

4/ Yield (ton/ha) 2.0 0.8 1.9 0.85 NS

5/ No. of crop losses (tree/ha) 24 56 32 60 NS

Source:  Author’s calculations
Table 3: The profiles of coffee farm and pepper farm groups in 2017/2018.
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Items GpC (n = 62) GpP (n = 58)

2016/2017 2017/2018 Sig 2016/2017 2017/2018 Sig

Mean Mean Mean Mean

Variable cost 1.01 1.14 0.04*** 1.83 1.67 NS

I. Intermediate cost (IC) 0.68 0.78 NS 1.16 0.97 NS

1. Fertilizer 0.49 0.63 0.01** 0.77 0.63 NS

Manure 0.10 0.14 NS 0.31 0.19 NS

Chemical 0.38 0.49 0.03** 0.46 0.43 NS

2. Pesticide, herbicide, stimulants 0.08 0.07 NS 0.28 0.26 NS

3. Watering 0.05 0.04 NS 0.04 0.03 0.06***

4. Transporting 0.01 0.01 0.00* 0.01 0.01 NS

5. Packaging 0.01 0.02 0.00* 0.01 0.01 0.00*

6. Others 0.03 0.01 0.00* 0.04 0.03 0.02**

II. Hired labor cost 0.15 0.14 NS 0.37 0.34 NS

III.   III. Interest cost 0.04 0.07 NS 0.06 0.13 NS

IV. Depreciation 0.14 0.14 NS 0.23 0.23 NS

Note: The significance levels are indicated as ****p <0.10, **p <0.05,*p <0.01, NS: Non-significant. Mann–Whitney test: 0.00 (exc-
luding family labor cost); a Currency rate: 1USD=23 000 Vietnamese Dong
Source:  Author’s calculations

Table 4: The variance of input cost of the two farm groups during the period of 2016/2017–2017/2018 (thousand USD/ha).

and Danielle, 2010). Unfortunately, the average 
cost of pesticides, herbicides, and stimulants 
for the GpP is several times higher than that  
of the GpC, which is estimated to be average  
0.27 thousand UDS/ha (Table 4). One of the reasons 
might be that farmers boost amount of pesticides 
and stimulants due to rising the occurrence of pests 
and diseases on black pepper plants, influencing 
on plant growth and yield (Thuy, 2010). As (Thuy 
et al., 2019b), the authors argued that high pepper 
price motivates farmers to over-use pesticides  
and stimulants. This implies that pepper farms are 
likely to increase the dependency on inorganic 
and toxic inputs, which could have had a negative 
effect on production and sustainable development, 
as revealed by (Susmita, 2007; World Bank, 2016). 

In addition, the findings present that the GpP 
puts greater pressure on the labor force.  It means 
this group requires more workdays and more 
hired labor during the crop season, especially  
for harvesting (pepper vine needs to be pick  
up on time, to control ripe cherries losses and 
help plant growth for the next season), than did 
GpC. Another reason that peppers production 
needs more laborers than that of coffee is field 
management and protection. For instance, as 
previously stated, theft is a social problem 
appears entirely in peppers production, which 
increases the need for laborers. Especially, 
thief problem occurs in ethnic minority due  
to higher un-employment labor (15-20 years)  
in ethnic families than that of Kinh families (labor 
went to school or got jobs), in which thieves are 

the local and un-employment people, as revealed 
by farmers. Moreover, neighbor conflict causes  
the personal destructive behavior such as a chopping  
mass of pepper vines, leading to increase  
the managers.For instance, because of a lack  
of power-man on black pepper harvest season  
the paid-wage of labor in the local regions raise. 
Even though some households must work overtime 
hours causing health problem or hire less efficient 
laborers such as children or elderly people.

Fortunately, compare to the past, irrigation cost 
reduced in both groups due to the application  
of three-phase electricity as well as by the advanced  
irrigation technologies (drip and spray irrigations) 
instead of using diesel machines.This is  
an appropriate strategy for local farmers when 
perennial crop production has experiencing  
the effects of climate change such as increasing  
the number of hot days and nights and the occurrence 
of intense droughts (Haggar and Schepp, 2012). 
For the coming years, the continuously training 
programs of irrigation management should be 
improved, which can obtain the water productivity. 
Because as a report, trained farmers tended to use 
fewer litters per plant than the others (Amarasinghe 
et al., 2015).

Taking everything into consideration,  
the GpP is likely to apply more input items 
and the labor pressure for farmers, as opposed 
to the GpC. Farmers should consider the labor 
source when choosing crop farms and finding  
the employees, especially during the harvest season.  
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At the Government, official calls of controlled 
release of material items like chemical fertilizers  
and pesticides in terms of pepper production 
carefully consider in the future because of ecological 
effects. Moreover, establishment of volunteers  
or social communities helps rural farmers to collect 
the black pepper cherries in urgent cases.

Regarding each group-farming, the annual cost 
has jumped by 13% for the GpC but has declined 
steadily for the GpP by 8% per ha during two crop 
seasons (Table 4). Specifically, regarding the GpC, 
the intermediate cost has significantly boosted 
by 0.13 thousand USD/ha (about 30%), of which 
chemical fertilizer item mainly occupies (average 
about 52%), which is larger than that of other 
countries such as India (Devi and Pandurangarao, 
2003). This is because of the following: (i) the older 
age of the coffee crops (the changes of revenues  
and the increase of inputs); (ii) the fact that farmers 
do not apply the optimal composition of fertilizers 
leading to running-off into streams or groundwater 
(i.e., they follow their neighbors’ tendency or advice 
of stakeholders or middlemen), or farmers got  
the confusion about how best to use these inputs 
(World Bank, 2016). Obviously, the growth rate  
of costs for GpC creates vulnerabilities  
for the farm groups, especially because coffee 
prices, are lower than in previous years. Moreover, 
increased fertilizers (urea and generic NPK 
fertilizer) leads to polluted surface water, 
excessive irrigation and soil acidification 
affect sustainable production.  Authors suggest 
that rather than input costs increase, farmers 
implement better agricultural practices (i.e., apply 
agrochemical fertilizers in proportion to need  
and in accordance with technicians' 
recommendations) to deflate the amount of inputs  
and improve economic efficiencies.  In addition, 
the practice of optimizing fertilizers, according 
to a Technoserve study, by reducing them, could 
improve yield and income, increasing them  
by 10% and 30%, respectively. Likewise,  
considerable implementation of coffee rejuvenation 
is to build a more sustainable coffee sector  
at the provincial and national levels.

With respect to the GpP, intermediate costs have 
declined, on the one hand, by 0.13 thousand USD/ha  
(18.5%) over two crop years. It could be inferred  
the following (1) the density is lower than  
the previous years due to losses crops; and (2) 
farmers decline their manure or bio-fertilizer use, 
which is an expensive item (i.e., the price of bio-
fertilizer is 1.04 thousand USD/ton). Although 
selected farmers are well-aware of the important 
role of organic-fertilizers on increasing yield  

and maintaining the soil, only 30 % of household 
produce their bio-organic in different ways, the rest 
have to buy it from the sales representative.

Simultaneously, the GpP has seemed to show  
a devaluation of intermediate and hired labor 
costs during the two crop years. However, this 
group has higher input costs, such as labor cost  
and interest payment, which can lead  
to a constraint if households did not have 
much savings and an available labor source, 
than the GpC. Likewise, use of high pesticides  
and herbicides is harmful to farmers' health, has 
raised concerns about pesticide residues and their 
effects on the marketing of products.

Notably, the interest charge is likely to raise  
in 2016/2018 and 2017/2018, which leads  
to an increase in household spending linked  
to production. For instance, these figures were  
0.04 thousand USD/ha for the GpC  
and 0.06 thousand USD/ha for the GpP 
in 2016/2017 but they jumped sharply  
by 60% and 130% in 2017/2018, respectively  
(Table 4). Even though low prices of commodities, 
it could be expected that growers maintain their 
investment for the plantations by borrowing 
money from banks or informal sources, such  
as middlemen and collectors or mortgaging  
the Land Use Certificate, hoping “black gold 
or golden age” as previous years (over 90%  
of households mortgaged their Land Use 
Certificate). In light of this, the authors suggest that 
the Government should complete more monetary 
policies towards farmers, offer diversifier financial 
sources in order to avoid the spontaneous expansion 
of informal financial channels.

Generally, coffee and pepper farms not only are 
costly but also face struggles, leading to various 
challenges of livelihood strategies. Authors suggest 
that perennial crop farms should be diverse practices. 
Specifically, modern cultivation like technical 
application and intercropping farms such as coffee 
and pepper, coffee and cashew and fruits, which not 
only generates more income by taking advantage 
of space but also reduces input costs such as water, 
fertilizers as well as help environmental protection, 
should be taken into account. In addition, traditional 
practices use animal manure and leguminous  
to boot nitrogen into the soils and control  
the pests and diseases, as some developed countries 
and Asia upland counties did (Stillitano et al., 
2019; Salazar, 2006; Ho et al., 2017; Romyen  
et al., 2018; Kunnal and Basavaraj, 2006). 
According to Lamcombe et al (2016), 
intergrating perennial crops and livestock sustains 
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smallholder's livelihood. Going forward, it is 
likely that changing behavior in perennial practices  
at the farm level is bound to be more than supporting 
funds directly. What is more, developing “specialty 
products and bio- products” that has been promoted 
successfully in Brazil, Indonesia, and Africa is 
considered to new orientation for farmers (Dak Lak 
People’s Committee, 2019).

Economic performance variance of two groups 

Table 5 has displayed a comparison of output  
for the entire sample over the two crop years  
in the two farm groups. The findings show that  
the GpC demonstrates lower economic indicators 
than the GpP. Specifically, the profitability  
of the GpC accounted for 1.77 thousand USD/ha  
in 2016/2017 and 1.07 thousand USD/ha  
in 2017/2018, whereas these figures were  
6.85 thousand and 1.73 thousand USD/ha  
for the GpP, respectively (Table 5).

Additionally, there has been a significant decrease 
in economic efficiency in each farm group 
over the two crop years, GpP rate of decline 
is for larger than the GpC. This falling value  
of the GpP are estimated to be around 21% for gross 
output, 46% for ratio GO and IC, and over 50%  
for value added, NFI, profit, labor productivity,  
and ratio of NFI to family labor, whereas the figures 
of the GpC are 14%, 21%, 23%, 24.5%, 40%, 28% 
and 33%, respectively, as depicted in Figure 2.  
It could be expected that the volatile market 
conditions is a straightforward interpretation  
of the decrease in economic returns of the GpC  
and the GpP, specially pepper selling price (Table 5).  
For instance, because of the fluctuation of market 
pepper price in mid-2017, the selling price of pepper 
failed nearly a half price, from 4.78 in 2016/2017  

to 2.43 USD/ton in 2017/2018. The findings  
indicated that the economic performance can 
be achieved by cost reduction, input-output 
improvement, increasing revenue and better crop 
prices. It implies that the reduction in productivity  
and jumping costs significantly take  
into consideration when market price is a subjective 
factor at farm level.
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Figure 2: The evolution of economic performance between  

the two groups during two crop seasons.

Although the GpP quantifies higher value than  
the GpC in both crop years, the rate of reduction is 

Items

GpC (n = 62) GpP (n = 
58)

2016/2017 2017/2018 Sig 2016/2017 2017/2018 Sig

Mean Mean Mean Mean

1. Gross output  (GO) (Thousand USD/ha) 3.51 3.01 0.00* 9.77 4.63 0.00*

2. Price selling (Thousand USD/ton) 1.61 1.50 4.78 2.43

3. Net Value Added (Thousand USD/ha) 2.83 2.22 0.00* 8.61 3.65 0.00*

4. Net farm income (NFI) (Thousand USD/ha) 2.48 1.87 0.00* 7.96 2.96 0.00*

5. Profit (Thousand USD/ha) 1.77 1.07 0.00* 6.85 1.73 0.00*

6. Labor Productivity 0.03 0.02 0.00* 0.06 0.03 0.00*

7. GO/IC 0.26 0.20 0.4 0.49 0.26 0.00*

8. NFI per Family labor 0.03 0.02 0.00* 0.06 0.02 0.00*

Note: The significance levels are indicated as ****p <0.10, **p <0.05,*p <0.01, NS: Non-significant. Mann–Whitney test: 0.00 (exc-
luding family labor cost); a Currency rate: 1USD=23 000 Vietnamese Dong
Source:  Author’s calculations

Table 5: The variance of economic efficiency of the GpC and the GpP over two crop years.
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more significant than that of the GpC. Remarkably, 
there has been a decrease of the labor productivity 
and NFI with respect to family labor in the two 
farm groups during 2016/2017–2017/2018. 
This seems to contribute serious challenges  
to production, and raise difficulties in the farmers’ 
life, which will be analyzed in future studies. 
Under problematic circumstances, the authors 
suggest that local farmers and the community  
change their method of growing coffee  
and pepper in order to mitigate the risk  
and maintain production. For instance, 
the authorities should announce certificate  
application to farmers in suitable region,  
or/and improve shade tree for plantations  
in the whole province, which can lead to cutting  
down environmental impacts, reducing production  
cost (i.e., irrigated cost) and enhancing households’  
income from by-products (timber, fruits) (Jezeer  
at al., 2018; Ho et al., 2018). In Mexico, 
Peru and Ethiopia, certificated coffee creates  
the sustainability. In Spain, diversification is  
as a crop planning strategy for geographic area  
and products. (Barham and Weber, 2012; Villa et al., 
2019). Nonetheless, the Government should attend 
quality of certificate farms instead of increasing 
quantity. Besides that, the authorities continuously 
implement the program of land consolidation 
through exchanging and regrouping land parcels 
among households to obtain “massive fields” (cánh 
đồng mẫu lớn), which is appropriate for technical 
application or hi-tech zones and marketing channel. 
Furthermore, the local government should call pests 
and diseases as an emergency. A massive death  
of plants should be well-controlled by improvement 
of producer’s awareness, hygiene farms  
and transferring other crops. Especially, 
improvement of technical training, guidance on safe 
production should be recommended. Moreover, 
encouragement uses live plants as pepper vines 
instead of concrete and wooden. It is further 
national and local government should have a wide 
range of package insurance for distinguished stages 
in terms of an immature and mature stages.

Factors impacting the change in profitability  
of the two farm groups

The farm profit inspires farmers to expand  
or leave the agriculture (Tey and Brindal, 2015). 
We utilize a technique to examine differences  
in the level of farm profitability among two 
groups of successes and un-prosperous farms. 
Alternatively, the discriminant analysis finds  
out factors affecting profitability by two categories. 
The finding of regression expresses determinants 
of farm productivity including experience, 

other income, training, and output. Individually, 
experience, other income, training, and revenue 
delivered positive effects on the lucrative farms 
(Table 6).

Tests of Equality of Group Means

Wilks' Lambda F df1 df2

Experience 0.834 11.558* 1 58

Other income 0.929 4.446** 1 58

Training 0.661 29.696* 1 58

GO 0.939 3.797*** 1 58

Eigenvalue = 1.639 (>1)

Canonical correlation = 0.788

Wilks Lamda = 0.384, p value = 0.02 (<0.05)

Note: The significance levels are indicated as ****p <0.10,  
**p <0.05,*p <0.01
Source: own processing

Table 6: Discriminant analysis test on the impact of factors  
on the results of the two farm groups.

About unique features, experience and training 
skills are likely to significantly influence  
the profitability of farms. This is logical, because 
perennial crops have a long lifespan and survive 
through multiple harvest seasons, even after being 
subjected to high levels of processing. When 
production is faced with obstacles, experience  
and training skills related to good agricultural 
practices reduce risk, save costs, and generate 
higher income.  Especially, the finding shows 
that training is the most important factor 
affecting the performance of perennial crop farms  
with the absolute value of standardized coefficient 
of 1.133. This means that in comparison to others, 
farms with household heads who participated  
in training program tend to be more profit. 
Regarding local authorities, training programs 
can guide farmers to adopt technical innovations, 
preventing diseases, and pruning and shaping 
technique as well as guidance of diversified farm 
systems. In other words, farmers have an increase 
of agricultural knowledge based on which to draw, 
to decide, what to grow and how to grow it, as well 
as a better understanding of their resources, weather 
conditions, and price dynamics. Sustainability-
certificate farms, which are less susceptible  
to environmental influences, develop better 
economic efficiency than did conventional farms, 
as reported by (Ho et al., 2018).

Additionally, other income is positively associated 
with farm profitability. It helps farmers to become  
a capital-endowed for their plantations to reduce  
borrowing money from informal sectors. 
A finding that is in good agreement  
with the literature (Warren, 2002; Turner  
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and Annamalai, 2012; Diep and Vien, 2017). 
Additionally, other activities, including agricultural 
and non-agricultural activities, are shown  
to generate added value to farmers in addition  
to coffee and pepper production. Lastly, the study 
indicates the revenue has positively correlated  
with the farm profitability. It should be noted 
that the revenue is not impacted by selling prices 
because the output data is only used in 2017/2018 
crop year. It be inferred, therefore, earnings affected 
by the farm yield, in which we consider farms  
and crops profiles.

Indeed, perennial crop production is faced  
with many quandaries and sustaining in perennial 
crop farm business is not easy task. Therefore, 
this exploration generates policy implication  
to improve farm sustainability. Specifically, in order 
to maintain output growth, solutions involving 
intensified and diversified strategies to save costs 
such as labor, water, pesticides, and fertilizers, 
should be provided by the local and national 
governments. On top of that, training skills, 
which put farmers in a better position to compete  
in the production and marketing, should be 
improved. For instance, the Government can use 
available funds to train farmers and leaders instead 
of supply cash payments in order to be essential  
to the spread and longevity of new behavior  
for social and ethical motivators. In other words, 
agricultural technology and sustainable agriculture 
need to design and promote in the coming years.

Conclusion 
Generally, perennial crop production involves 
labor-intensive crops, requires high input cost  
and has susceptibility to market failure. In this 
study, by empirically examining the economic 
benefits of two study groups over two crop 
years, our study aims to compare the differences  
of earnings between two groups and identify 
the evolution of the profitability of these groups. 
Another point worth noting is determinants  
of farm profitability. Empirical results provide 
several important findings. First, during the period 
of two years, the GpP has had higher variable 
costs such as pesticides, herbicides and stimulants.  

For each farm group, the GpP has a loss  
of variable costs of 0.15 thousand while the figure 
leaps at 0.13 thousand USD per ha in the GpC.  
We argue that the GpC is likely to be more suitable  
for the poor due to lower overall consumption  
of inputs while the GpP is popular with well-
endowed farmers due to high investment cost. 
Moreover, the GpP is likely to invest more input 
items and heavily use chemical inputs. It could 
be inferred that the GpC is more environmentally 
friendly practices to cope with environmental 
issues. Therefore, this implies that in comparison 
to the GpC, the GpP tends to be less sustainable. 
Second, regarding agronomic benefits, the amount 
of loss is 21% for gross output, 57% for value 
added, 62% for NFI, 74% for profit, 50% for labour 
productivity, and 64 % for ratio of NFI to family  
labor for the GpP, whereas the rate of loss  
for the GpC is under 50% for all items. It means 
that the GpP is likely to be more vulnerable, which 
may be affected by pests and diseases or weather 
and market fluctuation, in comparison to the GpC. 
It implies that it is very important for both farmers 
and local government agencies to pay more attention 
to sustainable production of the GpP. We argue that 
farmers in long term can be encouraged to pay 
attention to the GpC as well as interventions can 
be provided coffee production as primary economic 
field such as subsidies or cash rewards. Given that 
local government observes divergence across short-
run loss and long-run gain in terms of ecological 
benefits of the GpP. Third, the study reveals that  
the change in profitability is influenced dramatically 
by a variety of factors, including experience, 
training, other income, and gross output, which are 
positive effects with respect to the farm profitability. 

These findings provide an explanation for farmers  
which can lead to decide their livelihoods  
and translate into efficiency improvement as well 
as for policy-makers to design the incentives  
to improve farmers’ knowledge and returns.  
It means that, this study understanding the current 
situation of coffee farm and pepper farm groups will 
help policymakers to develop better interventions 
to improve perennial crop sustainability and good 
agricultural practices.
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