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Abstract: Strengthening the downstream of the agri-food chain holds a strategic part 
in enhancing the rural economy. This research was conduct to analyze the frontier 
production efficiency of cassava chip processing in rural. Then explore the opportunity 
to develop productivity enhancement of small-scale cassava chips SMEs.  The research 
location referred to the cassava production centre in Lampung, which involved six 
District regions. Respondent was 60 small-scale cassava industries.  Field survey had 
taken from February to April 2017. Analyzed data designed by the frontier production 
and binary logistic regression model.  The production efficiency value of cassava chips 
SMEs achieved 61% on average.  The achievement value still less than the optimum 
efficiency. The cassava chips SMEs still operated at a medium level of technical 
efficiency.  Input combination is not optimum, and technology facilities even limited 
caused the production output not to reach the manufactured capacity the production 
run under the capacity production. Scale-up the production capacity is necessary. 
The introduction of the new technology equipment opens the possibilities in scale-up 
capacity production.  The opportunity to adopt the new cassava processing equipment's 
strongly was affected by human resources skills and appropriate production equipment.  
The cassava SMEs technology application is significantly determined by experience and 
production equipment. Furthermore, the proper linkage between SMEs and university 
or research agencies is necessary to improve technology adoption.  The current micro-
credit scheme is also vital in provide adequate capital on scale-up production capacity.  

Keywords:  cassava, efficiency, frontier, rural, SMEs

Abstrak: Penguatan rantai nilai produk pangan memiliki peran strategis dalam 
meningkatkan perekonomian pedesaan. Penelitian ini dilakukan untuk menganalisis 
efisiensi produksi usaha pengolahan aneka keripik singkong di pedesaan, juga peluang 
pengembangannya. Lokasi penelitian adalah enam kabupaten sentra produksi ubi kayu 
di Lampung. Responden adalah 60 industri kecil ubi kayu. Survei lapangan dilakukan 
dari Februari hingga April 2017. Data dianalisis dengan pendekatan efisiensi produksi 
frontier dan model regresi logistik. Nilai efisiensi produksi UKM keripik ubi kayu 
rata-rata mencapai 61%. Nilai pencapaian masih kurang dari efisiensi optimal. UKM 
keripik singkong masih beroperasi pada tingkat efisiensi teknis yang rendah. Kombinasi 
input yang tidak optimal, bahkan fasilitas teknologi yang terbatas menyebabkan output 
produksi tidak mencapai kapasitas optimal  produksi berjalan di bawah kapasitas 
produksi. Upaya peningkatan kapasitas produksi diperlukan. Penggunaan teknologi 
produksi baru dapat meningkatkan kapasitas produksi pelaku usaha. Adopsi teknologi 
peralatan pengolahan ubi kayu sangat dipengaruhi oleh keterampilan sumber daya 
manusia, pengalaman dan peralatan produksi yang sesuai.  

Kata kunci:   efisiensi, frontier, pedesaan, ubi kayu, UMKM 
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Introduction

Small Medium Enterprises (SMEs) play a central role 
in the structure of the Indonesian economy.  In 2019, 
SMEs were able to absorb 116,978,631 workers. This 
figure reaches 97% of the total Indonesian workforce 
(MSMEs and Large Units). Indonesian SMEs growth 
reached 64,194,057 units or 99.99% of the entire 
business units in Indonesia. Furthermore, MSMEs 
contribute 60.3% of Indonesia's real gross domestic 
product (GDP) (BPS Indonesia 2019).  SMEs mostly 
concentrate in Java (2,49 million unit/29,33%), Sumatera 
(729 thousand/8,5%), and Bali (377 thousand/ 4,4%) 
(BPS 2018). The development of SMEs in Indonesia 
depends on the factors that drive progress. The main 
factors that drive the growth of MSMEs in Indonesia 
include technology, information and communication 
facilities, and access to business capital. The existence 
of support from the government through various 
production and marketing stimuli also affects the 
number of MSMEs' growth rate. However, this growth 
is considered slow due to the effectiveness and synergy 
of supporting factors facing various constraints at the 
practical level.  The most crucial problem of SMEs is a 
capital restriction (38.84%) and marketing (25%) (BPS 
2018).  

SME of food based on cassava has a strategic role in the 
rural economy. Especially in economic growth, social 
welfare, and employment (Mustaniroh et al. 2019; 
Santoso et al. 2015; Suharyono et al. 2010).  It drives 
a considerable linkage the activity from upstream line 
cassava farmers, rural industries, logistic distribution, 
and broad marketing (Unteawati et al. 2018).   Many 
stakeholders are involved in the cassava sector economy.  
Cassava consumption has driven the essential income 
enrichment source in rural. Cassava production and 
the derivation are being important income addition for 
farmer's households.   

The sustainability of cassava processing needs support 
from the upstream line of fresh cassava production. 
Besides the staple food, cassava is an important source 
of feed and bio-energy (Anggraini et al. 2017; Okudoh 
et al. 2014; Setyowati and Maret, 2012). Indonesia's 
cassava production centre is primary from Lampung, East 
Java, and Central Java provinces.  Lampung Province 
contributed 34% of national cassava production than 
Central Java (16,9%) and East Java (13%).  The land 
of cassava cultivation in Lampung contributed 27% of 

the total cassava land area.  Lampung was the largest 
producer of fresh cassava reached 6,6 million tons from 
national production of 19,3 million tons (Kementan RI, 
2019). 

Cassava farmers' main problem is the low-income level 
due to not optimal productivity and price uncertainty. 
Excess supply and also because the nature of the 
product is easily damaged and does not last long is 
the leading cause. The cassava sector's constraints are 
driven mainly by inadequate market infrastructure, 
processing facilities, lack of information, and unstable 
prices at the local level. Therefore, most of the cassava 
production in Lampung faced low income and poverty 
problems. There were 477.03 thousand people who 
had income below the poverty line, with the number of 
unemployed 56,215 people in the three regions (BPS 
Lampung Province, 2015).

The cassava processing activities in rural operate in 
small-scale processing, categorized as small-medium 
enterprises (SMEs). Production determines both 
direct and indirect factors of production. Direct factor 
production is linked with raw material and workforce 
indirect factor related to manufactured overhead cost 
the production scale influences the management ability 
of processors to manage the production factors. The 
efficiency of production factor allocation will provide 
maximum benefit (Nursalam, 2018).  The  variables 
of  credit  and  human  resources had  a  positive 
and  significant  effect on  marketing,  and SMEs’ 
performance (Santoso et al. 2015).

The main problem of SMEs usually lacked low 
productivity.  The low productivity and the volatile price 
were caused the cassava processing in rural threaten the 
low income.  The first lacked began from the limited 
access to capital and the inefficient operation, and also 
the quality of the product and the variants were not 
standardized yet.   It makes the SME restricted to the 
broader market caused by lower pricing.  Technology 
processing and storage incompleteness caused the 
operation of cassava processing to run under the 
capacity. 

Limited access to finance support also contributed to 
why small processing in the rural face the complicated 
situation to enhance their ability and productivity—the 
human resources of little processing in rural becomes 
the most critical factor in the SME performance. The 
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monetary issues and non-monetary reasons also play a 
more important role than financial reasons (Kurniawati 
and Yuliando, 2015).

Cassava processing in rural was a strategic option of 
income resources. The cassava sector has a broad value 
chain linkage, spread from local to the global value chain. 
The comprehension of cassava value chains analysis 
could contribute to poverty alleviation, enhance food 
security, upgrade capacity, reduce gender inequality, 
and improve women's participation in marketing and 
income control in the cassava value chains (Masamha et 
al. 2018).  Rural cassava processing is a vital node chain 
in cassava value chains, especially in empowering the 
local business by gaining value addition and providing 
rural employment.  The existence of cassava processing 
in rural contribute to women's empowerment. 

Women play a dual role in contributing to household 
resilience in rural areas. They become a buffer for food 
security and agricultural household income. Women's 
training programs are necessary to improve cassava 
processing technologies and their livelihood (Asadu et 
al. 2014). It is required to empower rural processing 
through training, workshops, institutional effectiveness, 
product innovation, and quality. 

Workshops and training will ensure suitable employment 
and good quality (Kusnandar et al. 2012).  The training 
program disseminates the scientific knowledge to 
cassava processors should be strengthened.  Processors 
should form a cooperative association to establish value 
addition centres for improved weighing and packaging 
methods; The extension system should focus on 
enhanced cassava processing technology, marketing, 
and profitability; improves livelihood, income, and 
food security of the people (Okpeke and Onyeagocha, 
2015).  

It is necessary to enhance the productivity of cassava 
processing in rural as a part of the improvement of 
rural livelihood. The productivity improvement could 
be design by introducing the innovation or technology 
through processing technology.  Then the opportunity 
of the technology adoption will be applied by SMEs 
need to explore. This research aims to analyze the 
production efficiency and the level of adoption of 
production technology in cassava processing.  Then 
explore the opportunity in productivity enhancement 
of cassava small-scale industry.

Methods

The research location referred to the cassava production 
centre in Lampung starts from Central Lampung, East 
Lampung, Metro, Pringsewu, and Pesawaran District. 
Snowball sampling applied to recognizing the cassava 
SME in the rural started from the consumer's information 
in the market centre. The flow of information traced to 
the SMEs location settled. It involved 60 cassava SMEs 
as respondents.  Field survey had taken from April to 
July 2017.  Data analysis used descriptive statistical 
analysis and frontier production efficiency. The 
production function model of stochastic frontier Cobb  
Douglass uses as an empirical model.  The frontier 
function model is appropriate. The model is flexible. 
It does not impose assumptions about the constant 
elasticity of production or the elasticity of substitution 
between inputs (Ariyanto et al. 2020; Fitri et al. 2018; 
Asmara et al. 2016; Hossain et al. 2015). The stochastic 
frontier model use as drivers of technical efficiency in 
cassava processing in Nigeria by (Amaza et al. 2016).  
Technical efficiency is set as the model of either output-
oriented or input-oriented.  The two-stage analytical 
procedure of SFP is estimating the stochastic frontier 
processing function and region-specific technical 
efficiency (TE) values for each processing firm. 

Where: Yi (Physical production (kg)); X1 (material 
(kg)); X2 (machinery (IDR)); X3 (worker (man day 
work)); X4 (Technology adoption (dummy; 1=semi 
modern; 0=traditional)); βo (Intercept); βj (Parameter 
coefficient); Ei (Error)

Each farmer's frontier output obtained by inputting the 
actual production factor into the frontier production 
function, i.e.:

            
The technical efficiency for each farmer calculated 
using the formula:

ET = Qa / Qf x 100% 

Information: ET (Technical efficiency); Qa (Actual 
output); Qf (Output frontier)
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The binary logistic regression model analyzed the 
level of adoption in productivity enhancement. Binary 
logistic regression use to build a cassava SME's model 
adopting the new cassava processing equipment. 
Binary logistics is beneficial to assess the adoption 
and participant willingness to join the enhancement 
program (Guteta and Abegaz, 2016; Syaukat et al. 
2014; Gibson et al. 2016). The binary equations of the 
logistic regression model formulated as follows: 

 Then the equation modified to multiple regression:

  

The model formulated as follow

Y= βo + X1β1 + β2 X2 + β3 X3 + β4 X4 + β5 X5 + β6 X6

Where: PX/P1-PX (Odd ratio is the opportunities 
people are willing to adopt the new cassava processing 
equipment); P (xi) (Yt) (the opportunity to adopt the 
new cassava processing equipment on two condition 
(1 = Yes; 2= No)); X1= (Age (year)); X2 (Experience 
(year)); X3 (Education (year)); X4 (Production 
volume (kg)); X5= (Raw material quantity (kg)); X6 
(Equipment (unit)) βo (constant); β1 ..β6 (coefficient);  
ε (error term).

Results 

Small-scale cassava processing in rural identified on the 
four levels based on their production capacity.  Based 
on their minimum and maximum production capacity, 
the categorization of levelling the SMEs design.  The 
lowest production was 12 kg per period per week. The 
highest was 913 kg per period per week. The categorical 
start from the home industries with production capacity 
maximum reached 234 kg per period per week.  The 
second level was micro, with the production capacity 
attaint to 456 kg per period per week.  The small level 
has a production capacity of around 690 kg per period 
per week. 

Table 1 performed the descriptive statistic of variables.  
The median of the variable informed that the 
respondent's age was 49.5 years old.  The experience of 

the respondent in cassava processing reached ten years. 
The respondent's education was ten years or equal to 
the first senior high school.  The production volume 
capacity was 125 kg. The fresh cassava, as raw material, 
needs 400 kg.  The cassava processing equipment unit 
was six types (grinder, slicer, mixer, press/jack tool, 
stove, scales, and steamer).

The form of cassava chips product is Klanting and 
cracker. Klanting produced by 17 SMEs.  Cracker made 
by 25 SMEs. Rice analog (tiwul) multiplied by 9 SMEs. 
Cassava chips produced by 4 SMEs and opak 3 SMEs.  
The others form was modified cassava flour (mocav) 
(1) and tapioca flour (1).  The technical efficiency 
value (comparison between the actual quantity and the 
optimum frontier production) revealed that all cassava 
SMEs run under inefficiency circumstances (Figure 1 
and 2).  As an illustration of technical efficiency, the 
cracker and Klanting SMEs' performance figure out. 
Figure 1 described the technical efficiency of cracker 
SMEs on average reach 61%.  The highest reached 
87%. Figure 2 exposes that Klanting SME's efficiency 
was lower than crackers, on average reach 54%, and the 
highest got 81%.   The value was lower than 100%.

Production efficiency achievement of cassava chips 
SMEs in rural on average was 61%. The value is still 
less than the optimum efficiency (100%).  It means that 
the cassava chips SME's technical efficiency value is 
not efficient yet. 

Input combination does not provide optimum, and 
technology facilities are still limited. Then caused 
the production output not to reach the manufactured 
capacity—the production run under the capacity 
production. Scale-up the production capacity is 
necessary. The main factors causing the inefficiency of 
cassava SMEs are a mastery of technical skills and the 
low managerial capability of business actors (Amaza et 
al. 2016; Rahman and Awerije, 2016).

Besides the optimum combination of input production, 
the one option to enhance the capacity production is 
to fulfil the technology equipment.  The opportunity to 
adopt the new cassava processing equipment set as the 
binary logistic regression model.  The model of small-
scale cassava industry in adopting the new cassava 
processing equipment influenced by X1= Age (year); 
X2= Experience (year); X3= Education (year); X4= 
Production volume (kg); X5= Raw material quantity 
(kg); X6= Equipment (unit). Y as binary choice 
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represented the opportunity to adopt the new cassava 
processing equipment by SMEs on two conditions (1 
= Yes; 2= No).  

The binary logistic regression operated with a two-step 
way to get the better model design.  The first step of 
binary logistic is performed in Table 2, and the second 
step in Table 3.

Based on Table 2 revealed that on the first step, 
the information of binary regression revealed that 
the goodness of fit test criteria is not sufficient yet 
to support the model. It displayed from the low of 
Deviance R-square(adj) value and AIC. The best model 
could determine with the smallest AIC value. This 
condition means that the model needs to be justified to 
the second step by treasuring the unusual observation. 
The unusual observation could influence the goodness 
of the model—the diagnostics for unusual observation 
displayed in Table 3.  

Table 1.  Descriptive statistic of variable
Variable N Mean SE Mean StDev Variance Min Median Max 
X1= Age (year) 60 46.97 1.27 9.86 97.15 27.00 49.50 70.00
X2= Experience (year) 60 14.65 1.52 11.81 139.45 1.00 10.00 40.00
X3= Education (year) 60 7.52 0.38 2.91 8.46 3.00 6.00 15.00
X4= Production volume (kg) 60 2050 1847 14305 204637102 12 125 111000
X5= Raw material quantity (kg) 60 912 332 2570 6606730 25 400 20000
X6= Equipment (unit) 60 5.67 0.26 2.04 4.16 1.00 6.0 9.00
Y= Production (kg) 60 0.40 0.06 0.49 0.24 0.00 0.00 1.00

Figure 1. Technical efficiency of cassava cracker SMEs

Figure 2. Technical efficiency of Klanting SMEs
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Table 2.  The logistic regression analysis result (First Step)
Source DF Adj Dev Adj Mean Chi-Square P-Value
Regression 6 12.0952 2.01586 12.10 0.060
  X1 1 0.5062 0.50622 0.51 0.477
  X2 1 2.8004 2.80042 2.80 0.094**
  X3 1 0.0650 0.06499 0.06 0.799
  X4 1 0.0651 0.06514 0.07 0.799
  X5 1 0.0827 0.08268 0.08 0.774
  X6 1 9.3816 9.38164 9.38 0.002***
Error 53 68.6662 1.29559     
Total 59 80.7614       
Deviance Deviance
R-Sq R-Sq(adj) AIC
14.98% 7.55% 82.67

**) significant at α 10%; ***) significant at α 1%

Table 3. The diagnostics for unusual observation (second step)
Obs Observed Probability Fit Resid Std Resid

3 1.000 0.102 2.139 2.21 R (Large residual)
15 1.000 0.111 2.098 2.19 R (Large residual)
21 0.000 0.816 -1.840 -2.03 R (Large residual)
51 1.000 0.997 0.081 1.23  X (Unusual X)

Table 3 performed that in the second step appear four 
number of SME firm as an observed probability.  Three 
samples categorized as large residual and one as unusual 
observation.   The sampling of SMEs firm number 51 
was shown as a unique observation. After the clearance 
of unusual observation (sample number 51), the second 
step of binary is displayed in Table 4.

The analysis performed in Table 4 informed that the 
SMEs model of technology adoption the new processing 
equipment has the P-value of Hosmer-Lemeshow was 
lower than 0.05 (0.008). Hosmer-Lemeshow test is the 
most widely used logistic regression model (Nezic et 
al. 2013; Zhang, 2016) rather than the R2 value. It is 
based on dividing the sample up according to their 
predicted probabilities or risks.  When the model 
is correctly specified, the model fitted. The p-value 
can be calculated as the right-hand tail probability 
of the corresponding chi-squared distribution using 
the calculated test statistic. The p-value calculation 
was 0,035, which means from 1,000 simulations, the 
Hosmer-Lemeshow test gave a significant p-value, 
indicating poor fit, on 8% of occasions. Then it seems 
the model has the goodness of fit test and to be working 
ok. The model summary showed in Table 5.

The second step results better fulfilled the goodness of 
fit test.  The value of R-Square also higher from the first, 
and the AIC value was lower than before. The result 
showed that the variables X2 (Experience) and X6 
(Equipment) should be a concern as the determinant on 
the opportunity of SMEs adopting the new technology 
processing equipment.  The Odd-Value of the X2 
(Experience) and X6 (Equipment) were 1.05 and 1.7.  
The Odd-ratio value was beneficial to informed that 
SMEs' opportunity in adopting the new technology of 
processing cassava could be 1.05 and 1.7 times higher 
when the addition of 1 year of experience and 1-unit 
processing equipment.

Based on the result of the binary logistic analysis, the 
cassava SMEs' productivity is strongly affected by 
the skill of SME's human resources and technology 
adoption with appropriate production equipment. The 
research performed that cassava SMEs technology 
application significantly determined by experience 
(X2) and production equipment (X6).  The Odd Ratio 
value of variable production equipment (X6) was 1.8.  
This value means that the opportunity to improve 
production technology will increase 1.18 times when 
the equipment quantity adds one unit.  The Odd Ratio 
value of variable X2 (experience) was 1.06.  It means 
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that for every addition of experience time (a year), the 
opportunity to apply the production technology will 
increase 1.06 times.  

The technical efficiency value indicates that the 
operation production of cassava SME's processing runs 
under optimum capacity. Inefficiency occurred when 
the input allocation does not gain output enhancement 
higher or equal.  In this situation, SMEs should consider 
less their input and improve the combination and 
optimize the output. In case the SMEs run under the 
inefficiency circumstantial it crucial to lessening input 
factors and maximizing output factors (Manongga, 
2014), (Fitriani and Zaini, 2012) (Fitriani et al. 2010). 
Enhancement the productivity could conduct by 
implementing the new processing technology. 

SMEs' technical efficiency could be trough by 
improving their efficiency by processors of cassava, 
appropriate capital/machinery, electricity/power 
sources at reasonable prices, supervised credit, 

applicable skills, and entrepreneurship development, 
mainly (Dzever et al. 2016). They were strengthening 
the entrepreneurial characteristics and competencies 
of MSME actors through training and mentoring and 
a follow-up to improve the performance of MSMEs 
(Dhamayantie and Fauzan, 2017).  Entrepreneurship 
can refer to as innovation-driven entrepreneurship the 
creation of "innovation-driven enterprises" (IDEs). 
The notion of being innovation-driven is critical as it 
emphasizes the entrepreneur's awareness of the need to 
build competitive advantage, which for an entrepreneur 
can only be done by taking today's resources and doing 
something distinctive with them. Innovation can come 
in many varieties, including technology, process, 
business model, and more (Aulet and Murray 2013). 
Creating competitive advantages and new markets is 
among the main reasons European SMEs take action 
(Rizos et al. 2016).  Cassava processing needs to be 
upgraded into primary industries such as starch, ethanol, 
chips, and flour to provide an industrial base for further 
diversification of its national economy (Dada, 2016).

Table 4.  Binary logistic model of SMEs adoption the new processing equipment
Source DF Adj Dev Adj Mean Chi-Square P-Value

Regression 2 9.669 4.834 9.67 0.008
  Experience 1 2.569 2.569 2.57 0.109
  Production Equipment 1 9.663 9.663 9.66 0.002
Error 56 69.234 1.236     
Total 58 78.903       

Tabel 5. Model Summary of binary logistic regression
Deviance

R-Sq Deviance R-Sq(adj) AIC
12.25% 9.72% 75.23
Coefficients
Term Coef SE Coef VIF
Constant -4.29 1.48   
Experience 0.0473 0.0301 1.55
Production Equipment 0.536 0.191 1.55
Odds Ratios for Continuous Predictors

Odds Ratio 95% CI
Experience 1.0484 (0.9884, 1.1121)
Production Equipment 1.7093 (1.1767, 2.4831)

Regression Equation
P(1)	 =	 exp(Y')/(1 + exp(Y'))
Y'	 =	 -4,29 + 0.0473 Exp + 1,7093 Equip
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Technology adoption could enhance productivity and 
change the production function. Technology production 
techniques also improve the productivity of goods.  The 
relation between the production and the technology 
performed on this condition (Carnahan et al. 2010; 
Singh et al. 2010):
1.	 Adoption of the new technology could enhance the 

output with the same input allocation
2.	 The technology could be influencing the allocation 

of input combinations, then the same quantity of 
output could be produced by the less input. 

3.	 New technology allows using feasible inputs, reduce 
an input, and also add it to other inputs, which can 
reduce costs to produce the same output

4.	 Better quality of labour, better technology resources, 
and knowledge will improve the productivity of 
goods. Government need to pay more attention to 
relationship management and cost reduction. Human 
resource development and quality improvement are 
also highly correlated with competitiveness.

5.	 Vertical integration could be expanded as a strategy 
to manage ecosystem interdependence increases 
over the technology life cycle.

Cassava SMEs' productivity enhancement is necessary 
to match the market needs, including the product 
differentiation and financing schemes.  A similar 
result on the technology adoption in rural processing 
also noted that the training programs to learn more 
about improved cassava processing technologies is 
essential (Acemoglu and Restrepo, 2017; Leitner and 
Güldenberg, 2010).  This will help SMEs to adopt 
more technologies. It also will need support from the 
government as a regulator. The government should 
be present to upgrade small and medium enterprises. 
Some recommendations came up, such as widespread 
improved tropical cassava selection technologies and 
investments in market and marketing infrastructure 
and the processing technologies (Rahman and Awerije, 
2016).

The government policy must be addressed in two aspects: 
first, increasing the scale of the enterprises, secondly, 
fostering financial inclusion for these enterprises 
(Rifin, 2019).  Enhancement of productivity through 
adopting such technologies will alleviate poverty and 
improve their livelihood and household food security 
in rural (Asadu et al. 2014). The household level, as 
well as within small-scale cooperatives, was identified 
as cassava processing.  It conducted a significant 
portion of work being done by women. The supporting 

institutions in the supply chain of material, training, and 
the provision of processing equipment need all gather 
as a cassava value chain.  The cassava value chains 
will expose well the poverty, food security, upgrading 
capacities, and enhancing women's participation in 
marketing and income control in the cassava value 
chains (Masamha, Thebe, and Uzokwe, 2018; ACIAR, 
2012; FAO, 2014).

Managerial Implications

Efforts to build MSME business sustainability are part 
of an integrated work that reinforces each other in a 
just commodity business chain. The main key that can 
be a trigger is the human resources of MSME actors 
who are entrepreneurial, innovative, and creative. 
The entrepreneurial characteristics of MSME actors 
can only be sharpened through efforts to increase 
managerial capacity that can develop innovations in 
many variations, including technology, processes, and 
sustainable business models. The human resources 
of MSMEs need to be continuously pursued to 
have the opportunity to adopt various technological 
developments from processing, marketing to business 
managerial capacities. Increasing managerial 
capabilities will lead to better quality decision-making 
for a sustainable business, especially in managing 
human resources with better technology and increasing 
competitive productivity. UMKM players cannot be left 
alone to solve their business development problems. 
Collaboration and alignments are needed from the 
government (regional and central through accelerated 
policy regulations and assistance), universities (research 
and mentoring), business players in the empowering 
business value chain, and IT media support is needed 
to improve the sustainability of MSME business.

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions

The production efficiency value of cassava chips 
SMEs achieved 61% on average.  The achievement 
value still less than the optimum efficiency (100%). 
The cassava chips SMEs still operated at a low level 
of technical efficiency.  Input combination does 
not provide optimum, and technology facilities still 
limited caused the production output not reach the 
manufactured capacity the production run under the 
capacity production. Scale-up the production capacity 
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is necessary. The introduction of the new technology 
equipment opens the possibilities in scale-up capacity 
production.  The opportunity to adopt the new cassava 
processing equipment's strongly was affected by human 
resources skills and appropriate production equipment.  
The cassava SMEs technology application is 
significantly determined by experience and production 
equipment. Improving managerial capability will direct 
a better quality of decision-making for sustainable 
business, especially in the human resources with 
better technology and productivity enhancement. The 
development of human resource quality is a key in the 
competitiveness of business entities.   

Recommendations

The sustainability of local MSMEs related to the chain 
of stakeholders can be improved as an integrated 
business chain and supporting institutions, especially 
the government as a regulator that facilitates policies 
in the provision of capital, technology and a wider 
market. Adequate capital, technology, and managerial 
capability are key to improving the economics of scale 
of SMEs.  Collaboration within the SMEs community, 
Business, Government, and IT media will open the 
opportunity for sustainable SMEs empowerment. 
Start from channelled the SMEs to the current micro-
credit scheme, product development based on market 
preference, broader the market share with e-commerce 
in market chain distribution. University and research 
agencies should be part of SMEs to improve technology 
processing adoption and human source development.  
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