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ABSTRAK 

Warujayeng merupakan salah satu kelurahan di Kecamatan Tanjunganom, 

Kabupaten Nganjuk dengan luas wilayah 805 hektar dan luas lahan pertanian 439,96 

hektar. Komoditas pertanian utama adalah padi dan jagung. Penanaman padi 

dilakukan pada MT 1 dan MT 2, sedangkan MT 3 sebagian ditanami jagung, namun 

masih ada kelompok tani yang menanam padi. Proses produksi pertanian di wilayah 

ini mengalami hambatan dari faktor people berupa keterbatasan tenaga kerja yang 

menyebabkan meningkatnya biaya tenaga kerja, serta faktor planet berupa serangan 

hama. Penelitian ini bertujuan menganalisis hubungan antara faktor people dan planet 

terhadap biaya operasional dengan pendekatan sistem dinamis untuk melihat 

dampaknya dalam jangka panjang dan berkelanjutan. Berdasarkan simulasi base 

model, biaya produksi tinggi karena kebutuhan tenaga kerja yang besar saat panen 

dan kenaikan harga tenaga kerja. Skenario pertama dilakukan dengan mengganti 

proses panen menggunakan mesin panen (combine). Hasilnya menunjukkan 

penurunan biaya produksi: rata-rata 19,61% pada MT 1, 18,96% pada MT 2, dan 

16,38% pada MT 3. Skenario kedua dilakukan dengan menekan serangan hama dan 

menunjukkan peningkatan produksi rata-rata sebesar 53,14% pada MT 1, 77,58% 

pada MT 2, dan 44,51% pada MT 3 untuk padi. Produksi jagung di MT 3 juga 

meningkat rata-rata sebesar 39,01%.  

Kata Kunci : Ketahanan Pangan,Pertanian,Produktivitas ,Sistem Dinamis 
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ABSTRACT 

Warujayeng is one of the sub-districts in Tanjunganom District, Nganjuk 

Regency with an area of 805 hectares and an agricultural land area of 439.96 hectares. 

The main agricultural commodities are rice and corn. Rice planting is carried out in 

MT 1 and MT 2, while MT 3 is partly planted with corn, but there are still farmer 

groups that plant rice. The agricultural production process in this area is hampered by 

people factors in the form of limited labor which causes increased labor costs, and 

planet factors in the form of pest attacks. This study aims to analyze the relationship 

between people and planet factors on operational costs with a dynamic system 

approach to see its long-term and sustainable impact. Based on the base model 

simulation, production costs are high due to the large labor requirements during 

harvest and the increase in labor prices. The first scenario is carried out by replacing 

the harvesting process using a harvesting machine (combine). The results showed a 

decrease in production costs: an average of 19.61% in MT 1, 18.96% in MT 2, and 

16.38% in MT 3. The second scenario was carried out by suppressing pest attacks and 

showed an average increase in production of 53.14% in MT 1, 77.58% in MT 2, and 

44.51% in MT 3 for rice. Corn production in MT 3 also increased by an average of 

39.01%. 

Keywords : Food Security,Agriculture,Productivity,Profit,Dynamic System 

 



 
 

xi 

DAFTAR ISI 

 

 

COVER ..................................................................................................................... i 

HALAMAN JUDUL ................................................................................................ii 

LEMBAR PENGESAHAN ..................................................................................... iii 

LEMBAR PENETAPAN PANITIA TUGAS AKHIR ........................................... iv 

LEMBAR PERNYATAAN KEASLIAN TUGAS AKHIR ....................................v 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ................................. vi 

KATA PENGANTAR ............................................................................................. vii 

ABSTRAK ............................................................................................................... ix 

ABSTRACT .............................................................................................................. x 

BAB I PENDAHULUAN ........................................................................................ 1 

1.1 Latar Belakang ....................................................................................... 1 

1.2 Rumusan Masalah ................................................................................. 5 

1.3 Tujuan ..................................................................................................... 5 

1.4 Ruang Lingkup Penelitian ..................................................................... 6 

1.4.1. Batasan ............................................................................................... 6 

1.4.2. Asumsi ................................................................................................ 6 

1.5 Manfaat Penelitian ................................................................................. 6 

BAB II TINJAUAN PUSTAKA ............................................................................. 7 

2.1 Ketahanan Pangan ................................................................................. 7 

2.2 Produktivitas .......................................................................................... 8 

2.3 Komoditas Padi (Oryza sativa L.) .......................................................... 9 

2.4 Komoditas Jagung (Zea mays L.) ........................................................ 11 

2.5 Supply Chain Management................................................................... 12 

2.6 Partial Least Square (PLS) .................................................................. 13 

2.6.1 Analisis Univariat ............................................................................ 13 



 

xii 
 

2.6.2 Analisis Bivariat ............................................................................... 13 

2.6.3 Analisis Multivariat ......................................................................... 14 

2.6.4 Perhitungan Utama dalam SMART PLS ....................................... 14 

2.6.5 Structural Equation Model (SEM) PLS ......................................... 15 

2.7 Diagram Pareto .................................................................................... 20 

2.8 Manajemen Risiko ............................................................................... 21 

2.9 Sistem dan Model ................................................................................. 21 

2.10 Simulasi ................................................................................................. 22 

2.11 Sistem Dinamis ..................................................................................... 23 

2.11.1 Causal Loop Diagram .................................................................. 24 

2.11.2 Stock and Flow Diagram .............................................................. 25 

2.12 Penelitian Terdahulu ............................................................................ 26 

BAB III MET0DE PENELITIAN ........................................................................ 29 

3.1 Flowchart .................................................................................................. 29 

3.2 Tahapan Penelitian............................................................................... 31 

3.2.1 Studi Lapangan dan Wawancara ................................................... 31 

3.2.2 Studi Literatur ................................................................................. 31 

3.2.3 Perumusan Masalah ........................................................................ 31 

3.2.4 Pengumpulan Data .......................................................................... 31 

3.2.5 Pembuatan dan Penyebaran Kuisioner .......................................... 31 

3.2.6 Uji Validitas dan Reabilitas ............................................................. 32 

3.2.7 Analisis Kuisioner dengan SMART PLS ........................................ 32 

3.2.8 Pengolahan Data .............................................................................. 33 

3.2.9 Formulasi dan Simulasi Model ....................................................... 33 

3.2.10 Verifikasi Model........................................................................... 34 

3.2.11 Validasi Model ............................................................................. 34 

3.2.12 Penyusunan Skenario .................................................................. 35 

3.2.11 Analisis Hasil ............................................................................... 35 



 
 

xiii 

3.2.12 Kesimpulan .................................................................................. 35 

3.3 Tempat Penelitian................................................................................. 36 

3.4 Jadwal Penelitian ................................................................................. 36 

BAB IV PEMBAHASAN ...................................................................................... 37 

4.1 Pengumpulan Data ............................................................................... 37 

4.1.1 Data Populasi Penduduk Kelurahan Warujayeng ........................ 37 

4.1.2 Data Luas Lahan ............................................................................. 37 

4.1.3 Data Komoditi Kelurahan Warujayeng ......................................... 38 

4.1.4 Pengolahan Data Kuisioner dengan SMART PLS ........................ 46 

4.2 Analisis Pareto ...................................................................................... 51 

4.3 Boundary Chart ................................................................................... 54 

4.4 Causal Loop Diagram .......................................................................... 55 

4.5 Formulasi Model .................................................................................. 56 

4.5.1 Sub Model Populasi ......................................................................... 56 

4.5.2 Sub Model Planet ............................................................................. 58 

4.5.3 Sub Model Profit Padi ..................................................................... 65 

4.6 Validasi Model ...................................................................................... 70 

4.6.1 Structural Assesment ....................................................................... 70 

4.6.2 Behavior Test .................................................................................... 70 

4.7 Pengembangan Skenario ..................................................................... 85 

4.7.1 Skenario Penggunaan Teknologi ..................................................... 86 

4.7.2 Skenario Penggunaan Pestisida Nabati .......................................... 88 

4.7.3 Skenario Penggunaan Pupuk Semi Organik ................................. 91 

4.8 Manajemen Risiko ............................................................................... 98 

4.8.1 House of Risk Phase 1 ...................................................................... 98 

4.7.2 House of Risk Phase 2 .................................................................... 100 

BAB V KESIMPULAN DAN SARAN ............................................................... 103 

5.1 Kesimpulan ......................................................................................... 103 



 

xiv 
 

5.2 Saran ................................................................................................... 103 

DAFTAR PUSTAKA ........................................................................................... 105 

LAMPIRAN ......................................................................................................... 109 

BIODATA PENULIS ........................................................................................... 149 

 



 
 

xv 

DAFTAR GAMBAR 

 

Gambar 1. 1 Mapping Rantai Pasok Pertanian Di Kelurahan Warujayeng ................ 4 

Gambar 2. 1 Contoh model ..................................................................................... 17 
Gambar 2. 2 Gambar model structural variabel mediator ........................................ 17 
Gambar 2. 3  model structural variabel moderator .................................................. 17 
Gambar 2. 4 contoh outer model ............................................................................. 19 

Gambar 4. 1 Model ................................................................................................. 47 
Gambar 4. 2 Diagram Pareto Variabel People ......................................................... 51 
Gambar 4. 3 Diagram Pareto Variabel Planet .......................................................... 52 
Gambar 4. 4 Causal Loop Diagram ......................................................................... 55 
Gambar 4. 5 Sub Model People ............................................................................... 56 
Gambar 4. 6 Grafik Hasil Simulasi People Penduduk Dan Pemenuhan Beras ........ 57 
Gambar 4. 7 Sub Model Planet MT 1,2, dan 3 ........................................................ 58 
Gambar 4. 8 Grafik Hasil Simulasi Luas Lahan ...................................................... 59 
Gambar 4. 9 Grafik Hasil Simulasi Luas Tanam,Luas Panen,Dan Produksi Padi MT 

1 .............................................................................................................................. 60 
Gambar 4. 10 Grafik Hasil Simulasi Luas Tanam,Luas Panen,Dan Produksi Padi MT 

2 .............................................................................................................................. 61 
Gambar 4. 11 Grafik Hasil Simulasi Luas Tanam,Luas Panen,Dan Produksi Padi MT 

3 .............................................................................................................................. 62 
Gambar 4. 12 Sub Model Planet Jagung ................................................................. 63 
Gambar 4. 13 Grafik Hasil Simulasi Luas Tanam,Luas Panen,Dan Produksi Jagung

 ................................................................................................................................ 64 
Gambar 4. 14 Sub Model Profit MT 1,2, dan 3 ....................................................... 65 
Gambar 4. 15 Garfik Hasil Simulasi Biaya Operasional MT 1 ................................ 66 
Gambar 4. 16 Grafik Hasil Simulasi Biaya Operasional Padi MT 2 ........................ 67 
Gambar 4. 17 Grafik Hasil Simulasi Biaya Operasional Padi MT 3 ........................ 68 
Gambar 4. 18 Sub Model Profit Jagung .................................................................. 68 
Gambar 4. 19 Grafik Hasil Simulasi Biaya Operasional jagung .............................. 69 
Gambar 4. 20 Grafik Validasi People ...................................................................... 71 
Gambar 4. 21 Grafik Validasi Luas Lahan .............................................................. 72 
Gambar 4. 22 Grafik Validasi Luas Tanam Padi MT 1,2 ......................................... 73 
Gambar 4. 23 Grafik Validasi Luas Panen Padi MT 1,2 .......................................... 74 
Gambar 4. 24 Grafik Validasi Luas Tanam Padi MT 3 ............................................ 75 
Gambar 4. 25 Luas Tanam Jagung .......................................................................... 76 
Gambar 4. 26 Grafik Validasi Luas Panen Jagung................................................... 77 



 

xvi 
 

Gambar 4. 27 Grafik Validasi Produksi Padi MT 1 ................................................. 78 
Gambar 4. 28 Grafik Validasi Produksi Padi MT 2 ................................................. 79 
Gambar 4. 29 Grafik Validasi Produksi Jagung ....................................................... 81 
Gambar 4. 30 Grafik Validasi Biaya Produksi Padi MT 1 ....................................... 82 
Gambar 4. 31 Grafik Validasi Biaya Produksi Padi MT 2 ....................................... 83 
Gambar 4. 32 Grafik Validasi Biaya Produksi Padi MT 3 ....................................... 84 
Gambar 4. 33 Grafik Validasi Biaya Produksi Jagung ............................................. 85 
Gambar 4. 34 Skenario Penggunaan Teknologi pada Padi ...................................... 86 
Gambar 4. 35 Skenario Penggunaan Pestisida Nabati ............................................. 88 
Gambar 4. 36 Diagram Pareto Risk Agent ............................................................ 100 
 

  

  



 
 

xvii 

DAFTAR TABEL 

 

Tabel 1. 1 Luas Lahan dan Hasil Panen Kelurahan Warujayeng 2020-2024.............. 1 
Tabel 1. 2 Asumsi Kebutuhan Beras Kelurahan Warujayeng (Ton) ........................... 2 
Tabel 1. 3 Data Komoditas di Setiap Dusun .............................................................. 3 

Tabel 2. 1 Simbol Causal Loop Diagram ................................................................. 24 
Tabel 2. 2 Simbol Stock and Flow Diagram ............................................................ 25 
Tabel 2. 3 Penelitian Terdahulu ............................................................................... 26 

Tabel 4. 1 Jumlah Penduduk dan Kebutuhan Beras Kelurahan Warujayeng ............ 37 
Tabel 4. 2 Luas Lahan Pertanian (Sawah)  Kelurahan Warujayeng ......................... 38 
Tabel 4. 3 Data Luas Lahan Tanam di Kelurahan Warujayeng ................................ 38 
Tabel 4. 4 Data Luas Panen dan Hasil Produksi di Kelurahan Warujayeng ............. 39 
Tabel 4. 5 Data Produktivitas Padi di Kelurahan Warujayeng ................................. 39 
Tabel 4. 6 Data Biaya Produksi Padi MT 1 di Kelurahan Warujayeng .................... 40 
Tabel 4. 7 Data Biaya Produksi Padi MT 2 di Kelurahan Warujayeng .................... 41 
Tabel 4. 8 Data Biaya Produksi Padi MT 3 di Kelurahan Warujayeng .................... 42 
Tabel 4. 9 Data Luas Lahan Tanam Jagung di Kelurahan Warujayeng .................... 43 
Tabel 4. 10 Data Luas Panen dan Hasil Produksi di Kelurahan Warujayeng ........... 43 
Tabel 4. 11 Data Produktivitas Jagung di Kelurahan Warujayeng ........................... 44 
Tabel 4. 12 Data Biaya Produksi Padi di Kelurahan Warujayeng ............................ 44 
Tabel 4. 13 Variabel dan Indikator Kuisioner .......................................................... 46 
Tabel 4. 14 Hasil Outer Weight ............................................................................... 47 
Tabel 4. 15 Hasil Collinearity .................................................................................. 49 
Tabel 4. 16 Uji Signifikasi Pengaruh ....................................................................... 50 
Tabel 4. 17 R-Square ............................................................................................... 50 
Tabel 4. 18 Analisis Variabel People ....................................................................... 51 
Tabel 4. 19 Analisis Variabel Planet ........................................................................ 52 
Tabel 4. 20 Model Boundary Chart ......................................................................... 54 
Tabel 4. 21 Formulasi Entitas Variabel Sub Model People ...................................... 56 
Tabel 4. 22 Formulasi Entitas Variabel Sub Model Planet MT 1 ............................. 58 
Tabel 4. 23 Formulasi Entitas Variabel Sub Model Planet Padi MT 2 ..................... 60 
Tabel 4. 24 Formulasi Entitas Variabel Sub Model Planet Padi MT 3 ..................... 61 
Tabel 4. 25 Formulasi Entitas Variabel Sub Model Planet Jagung ........................... 63 
Tabel 4. 26 Formulasi Entitas Variabel Sub Model Profit Mt 1 ............................... 65 
Tabel 4. 27 Formulasi Entitas Variabel Sub Model Profit Padi MT 2 ...................... 66 
Tabel 4. 28 Formulasi Entitas Variabel Sub Model Profit Padi MT 3 ...................... 67 
Tabel 4. 29 Formulasi Entitas Variabel Sub Model Profit Jagung............................ 69 



 

xviii 
 

Tabel 4. 30 Hasil Validasi People ............................................................................ 70 
Tabel 4. 31 Hasil Validasi Luas Lahan .................................................................... 71 
Tabel 4. 32 Hasil Validasi Luas Tanam Padi MT 1,2 ............................................... 72 
Tabel 4. 33 Hasil Validasi Luas Panen Padi MT 1,2 ................................................ 73 
Tabel 4. 34 Validasi Luas Tanam Padi MT 3 ........................................................... 74 
Tabel 4. 35 Hasil Validasi Luas Tanam Jagung........................................................ 75 
Tabel 4. 36 Hasil Validasi Luas Panen Jagung......................................................... 76 
Tabel 4. 37 Hasil Validasi Produksi Padi MT 1 ....................................................... 77 
Tabel 4. 38 Hasil Validasi Produksi Padi MT 2 ....................................................... 78 
Tabel 4. 39 Validasi Produksi Padi MT 3 ................................................................ 79 
Tabel 4. 40 Hasil Validasi Produksi Jagung ............................................................. 80 
Tabel 4. 41 Hasil Validasi Biaya Produksi Padi MT 1 ............................................. 81 
Tabel 4. 42 Hasil Validasi Biaya Produksi Padi MT 2 ............................................. 82 
Tabel 4. 43 Hasil Validasi Biaya Produksi Padi MT 3 ............................................. 83 
Tabel 4. 44 Hasil Validasi Biaya Produksi Jagung ................................................... 84 
Tabel 4. 45 Perbandingan Hasil Skenario Biaya Produksi Padi MT 1 ..................... 86 
Tabel 4. 46 Perbandingan Hasil Skenario Biaya Produksi Padi MT 2 ..................... 87 
Tabel 4. 47 Perbandingan Hasil Skenario Biaya Produksi Padi MT 3 ..................... 88 
Tabel 4. 48 Perbandingan Hasil Skenario Produksi Padi MT 1 ............................... 89 
Tabel 4. 49 Perbandingan Hasil Skenario Produksi Padi MT 2 ............................... 89 
Tabel 4. 50 Perbandingan Hasil Skenario Produksi Padi MT 3 ............................... 90 
Tabel 4. 51 Perbandingan Hasil Skenario Pestisida pada Produksi Jagung ............. 90 
Tabel 4. 52 Perbandingan Hasil Skenario Iterasi 0 Pupuk Semi Organik MT 1 ...... 91 
Tabel 4. 53 Perbandingan Hasil Skenario Iterasi 0 Pupuk Semi Organik MT 2 ...... 92 
Tabel 4. 54 Perbandingan Hasil Skenario Iterasi 0 Pupuk Semi Organik MT 3 ...... 92 
Tabel 4. 55 Perbandingan Hasil Skenario Iterasi 0 Pupuk Semi Organik Pada Jagung

 ................................................................................................................................ 93 
Tabel 4. 56 Perbandingan Hasil Skenario Iterasi 1 Pupuk Semi Organik MT 1 ...... 94 
Tabel 4. 57 Perbandingan Hasil Skenario Iterasi 1 Pupuk Semi Organik MT 2 ...... 94 
Tabel 4. 58 Perbandingan Hasil Skenario Iterasi 1 Pupuk Semi Organik MT 3 ...... 95 
Tabel 4. 59 Perbandingan Hasil Skenario Iterasi 1 Pupuk Semi Organik Pada Jagung

 ................................................................................................................................ 95 
Tabel 4. 60 Perbandingan Hasil Skenario Iterasi 2 Pupuk Semi Organik MT 1 ...... 96 
Tabel 4. 61 Perbandingan Hasil Skenario Iterasi 2 Pupuk Semi Organik MT 2 ...... 96 
Tabel 4. 62 Perbandingan Hasil Skenario Iterasi 2 Pupuk Semi Organik MT 3 ...... 97 
Tabel 4. 63 Perbandingan Hasil Skenario Iterasi 2 Pupuk Semi Organik Jagung .... 97 
Tabel 4. 64 Identifikasi Risiko................................................................................. 98 
Tabel 4. 65 Risk Event ............................................................................................ 98 



 
 

xix 

Tabel 4. 66 Risk Agent ............................................................................................ 99 
Tabel 4. 67 Perhitungan HOR 1 .............................................................................. 99 
Tabel 4. 68 Risk Agent Prioritas berdasarkan Pareto ............................................. 100 
Tabel 4. 69 Aksi Mitigasi Risiko ........................................................................... 100 
Tabel 4. 70 Perhitungan HOR 2 ............................................................................ 101 


